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1.	This research project for the Department for Education and Employment is the latest in a sequence of studies of the origins and outcomes of basic skills difficulties.  Earlier studies carried out for the Basic Skills Agency include Does Numeracy Matter? (1997); It Doesn't Get Any Better (1997). Influences on Adults Basic Skills (1998); Use it or Lose it (1998); Literacy, Leaving School and Jobs (1999). This report uses statistical modeling techniques to assess the economic and non-economic consequences of these effects for individuals and for society as a whole. The report presents many new findings and will be a major research resource for ministers and officials working across the whole spectrum of government policy to combat social exclusion.

2.	The Moser Report on improving adult literacy and numeracy targets 2010 for a 10% increase in adults achieving both Qualification and Curriculum Authority (QCA) Level 1 literacy and Level 1 numeracy.  The present levels are 80% Level 1 or above literacy and 60% Level 1 or above numeracy.  From the analysis of British longitudinal data collected in the 1970 British Cohort Study (BCS70) and the National Child Development Study (1958 birth cohort) we conclude that: 

a)	Individuals who improve their basic skills:
	improve their chances in the labour market, moving up the occupational status scale and resisting unemployment;
	suffer less from poor physical and mental health; 
	are less likely to have children experiencing difficulty at school; 
	are more likely to be active citizens, as shown by voting vote and expressing interest in politics; and
	are more liberal and less discriminatory in their attitudes.

These effects persist after controlling for earlier family circumstances and educational achievement:

b)	Labour market effects are stronger for the younger BCS70 cohort, and the health and citizenship effects stronger for the older NCDS cohort;
c)	Level 1 or better numeracy skills produces a return to earnings on average of 26% more than for adults with skills below this level and 16% for literacy skills at this level. When controls are applied the numeracy return remains at 10% for BCS70 and 8% for NCDS​[1]​; for BCS70 (not NCDS) a literacy return is sustained at 6%. 
d)	The probability of employment is enhanced by 6% at age 33 (NCDS cohort) if the numeracy target is achieved and by 9% at age 26 for BCS70 if the literacy target is achieved. When controls are applied the probabilities reduce but remain statistically significant.  
e)	Improvements to basic skills gained by meeting the Moser targets at the levels indicated, point to a saving of £2.54 billion to the taxpayer for numeracy improvements and £0.44 billion for literacy improvements Through anticipated enhancement to GDP the discounted value of present policy amounts to  £4,500 for each person helped

3.	The research was carried out in three stages:
a)	Production of longitudinal datasets and exploratory multiple regression analysis (Centre for Longitudinal Studies);
b)	Micro-economic modeling to produce estimates of the economic and non-economic returns to basic skill improvements to the Moser target levels (Centre for Economic Performance);
c)	Using the results of the micro-economic modeling and the Family Expenditure Survey and Family Resources Survey time series, construction of income and employment profiles projected to 2037 and macro-economic modeling to estimate impact of basic skills improvements on government finances (Institute of Fiscal Studies).

4.	The BCS70 dataset comprises surveys at birth and at ages 5, 10, 16 and 26 (n=9,000). At age 21 a 10% sub-sample survey included literacy and numeracy assessments and details of cohort members’ earnings and employment. The NCDS dataset comprises surveys at birth and at ages 7,11,23 and 33 (n=11,400). A comparable follow-up survey of a 10% sample at age 37 included literacy and numeracy assessments and a range of other information about earnings and employment and other features of adult life. The Literacy and numeracy assessments comprised tasks set at BSA’s four ‘Wordpower’ and three ‘Numberpower standards’ comparable to QCA achievement levels. In the case of BCS70 there were nine literacy tasks and ten numeracy tasks and in the case of NCDS eight literacy tasks and nine numeracy tasks.  The Literacy and numeracy assessments in each survey took about 30 minutes to complete. 

5.	Performance in the literacy and numeracy tasks revealed sex and gender differences, with women tending to do marginally better on the literacy tasks and men doing substantially better on a number of the numeracy tasks.  Overall, performances reflected the difficulty levels, identified with the Wordpower and Numberpower standards, with some inconsistencies.  For the purposes of analysis, correct answers were aggregated for each test to produce overall literacy and numeracy scores.  Cut-offs on the distributions of scores were used to define the Level 1 and Entry Level standards, giving approximately 20% below Level 1 literacy and 40% below Level 1 numeracy.  

6.	The CLS exploratory analysis used multiple regression analysis to assess relationships between literacy and numeracy scores and later outcomes in relation to labour market activity, physical and psychological health, smoking, voting, interest in politics political cynicism, support for the work ethic) and attitudes to gender and race equality health and shaping values. Controls included family background variables (social class and education  of parent, family economic circumstances) school attainment and highest qualification achieved.

7.	The CEP analysis used logistic regression and probit regression analysis to estimate the returns to basic skills improvements in terms of earnings, employment, long-term health problems, depression, and children’s literacy difficulties.

8.	The macro economic analysis used data from the time series of the Family Expenditure Surveys back to 1976 and the first year of the Family Resources Survey (1997) to compile earnings and employment profiles for 16 year-old leavers, 17-18 year-old leavers and 18+ leavers and projected them forward to 2010 when the Moser targets were to be achieved (and beyond to 2037).  The return to earnings and probability of employment results, estimated from the micro economic analysis, were then used to forecast the impact of basic skills improvements on annual earnings and employment for the different age-groups across the period 2000-2037. The estimates were then inputted into the IFS macro economic model of the economy (TAXBEN) for the tax year 2000-01.  This takes account of the fact that as earnings and employment levels increase tax returns improve and benefit levels reduce and provides a reasonable estimate for the target year 2010. 

9.	Evidence from the modeling shows that achieving the numeracy targets is likely to produce a substantially larger gain for the Exchequer than the achievement of the literacy targets. However, literacy and numeracy skills are closely connected in the sense that improvements in literacy skills are virtually a prerequisite for making substantial improvements in numeracy.  Accordingly it is concluded that the campaign to achieve the Moser targets should be directed at both types of skill.  With respect to the estimate of gains to government finances, these need testing empirically through the evaluation of the implementation of literacy and numeracy teaching and learning strategies, taking account also of the cost of their implementation. Only by these means can the assumptions underlying the TAXBEN Model and its long run consistency over time be fully appraised.  





























(a) Aim of the Project

1.1 Over the last twenty years the role of poor basic skills in employability has been increasingly recognized. Adults with poor reading and numberwork skills have more difficulties than other adults in getting jobs and staying in them. Their occupational careers are frequently marked by casual unskilled work and unemployment​[2]​. Women frequently exit from the labour market early to have children. In one of the surveys on which the present report is based, one in five women with poor literacy skills had two or more children by the age of 21 compared with one in twenty of the sample as a whole. A more recent phenomenon has been the growing importance of numeracy in employment – especially for women. Over and above poor literacy skills women whose numeracy is weak find increasing difficulty in getting jobs and retaining them​[3]​. The establishment of the Government Working Group on Basic Skills under the chairmanship of Sir Claus Moser was in recognition of the need to improve the basic skills of the adult population, with a view to improving their employability​[4]​.  The Moser report also addressed the consequence of poor basic skills in non-economic domains. Poor physical health and heightened levels of depression – especially among women - and such frustrations as the inability to help children with reading, are all associated with poor basic skills. Moreover, adults with poor basic skills engage less than other people in community life and politics. They are less likely to express interest in politics or to vote.  

1.2 The aim of this project was to evaluate a range of potential economic and non-economic benefits from the raising of adult literacy and numeracy standards as recommended by the Moser Report.  The report set as targets 90% of adults to achieve Level 1 literacy and 70% to reach Level 1 numeracy by 2010.  Current achievement levels are 80%, literacy and 60%, numeracy, respectively.  





1.4 The work was carried out in four phases:





1)	Exploratory multiple regression analysis was carried out in which a number of ‘non-economic’ (i.e. non-earnings related) outcomes were regressed on the two basic skills variables – literacy and numeracy - taking account of variables representing earlier family circumstances and the cohorts’ members’ educational attainment. The purpose of the exploratory analysis was to see whether, in competition with these other variables, there was evidence of a persisting basic skills effect. It also helped to set the agenda for further work in this field.
 
2)	Using the same data set, the Centre for Economic Performance team undertook further multivariate statistical analysis (multiple regression and probit analysis) to estimate microeconomic models of the returns to basic skills in terms of a selection of economic and non-economic outcomes, again taking account of other variables, reflecting earlier circumstances and educational performance.

3)	Using the estimates of the results of the microeconomic models, the Institute of Fiscal Studies team estimated the basic skills levels of Family Resources Survey participants. Drawing also on Family Expenditure Survey data back to 1974, IFS also forecasted the effect of raising basic skills on earnings and employment levels up to 2010.  These forecasts were then fed into the IFS TAXBEN model of the national economy.  This produced estimates of the net effects of introducing basic skills improvements in earnings and the probability of employment, which were then translated into net gains to the Government finances.





1.5 The analysis relied on a number of data sources.  The exploratory analysis and micro-economic modeling used sub samples, for which there were basic skills measures, in the 1958 and 1970 British Birth Cohort Studies – known as the National Child Development Study (NCDS) and BCS70 respectively.  Both of these longitudinal studies have involved following up samples from birth into adult life, with data collected in NCDS at ages 7, 11, 16, 23 and 33 (Ferri, ed, 1993) and in BCS70 at ages 5, 10, 16 and 26 (Bynner, Ferri and Shepherd, 1997).  At age 37 in NCDS (1995) and at 21 in BCS70 (1992), 10% sample surveys, sponsored by the Basic Skills Agency, comprising 1700 NCDS cohort members and 1,680 BCS70 cohort members were carried out (Ekinsmith and Bynner, 1992; Bynner and Parsons, 1997 op cit). 

1.6 The assessments of functional literacy and numeracy, used specially devised tests designed to tap the Basic Skills Agency’s four Wordpower and three Numberpower levels. They included tasks such as extracting information from Yellow Pages (level 1 literacy) and measuring the amount of floor space in a room (entry level, numeracy). In the case of NCDS, eight literacy tasks (23 specific sub-tasks) and nine numeracy tasks (18 sub-tasks) were used​[5]​ and in the case of BCS70, 9 literacy tasks (18 sub-tasks) and 10 numeracy tasks  (14 sub-tasks)​[6]​. 

1.7 To give an indication of the extent of literacy and numeracy problems in the two samples, tables 1 and 1b and 2a and 2b give for NCDS and BCS70 respectively the failure rates for each of the literacy and numeracy tasks.









1.  A newspaper advert for a Concert …			
a.  Where was the concert being held?	6	6	6
b  Who will be playing at the concert?	<1	<1	<1
			
2.  A letter was given to read …			
a.  What does Jo want Pat do to for her?	4	4	4
b.  Why does she ask Pat to do shopping?	3	4	3
c.  What time does Job expect to return?	2	2	2
			
3.  Instructions for replacing a battery …			
a.  Where is the battery for the compartment found?	2	1	2
b.  Which of the old batteries should be removed first?	9	4	13




1.  Reading a newspaper extract about a stowaway cat (Whisky) in an empty whisky barrel
a.  How was Whisky’s condition?	32	33	30
b.  How did she survive without food?	8	7	8
c.  Where is Whisky now?	4	5	4
			
2.  Consulting Yellow Pages …			
a.  From the index pages, which page are details of plumbers on?	22	21	24




1.  Reading a Conservation Article …			
a.  How many types of grass are there in the world?	8	6	10
b.  Names of 3 types of cereal?	7	8	7
c.  Which cereal grows well in poor, sandy soil?	17	15	19
d.  How is flour made from wheat?	15	16	14
			
2.  Reading Information about a Town …			
a.  In which year during 1965-1882 was the most new factory space made available?
	21	17	24
b.  What % of people work in the Town Centre?	20	17	24




1.  ‘True’ or ‘False’ to an article on Households and Families …		
a.  Between 1971-1991 the number of divorces more than trebled?	28	20	35
b.  Since 1971 there was a decrease in people who live alone?	20	18	22
c.  In 1991, over 17% of families with children were headed by a lone mother?		
	13	13	13
			






1.  Doing Shopping for a neighbour …			
a.  How much change should you give after shopping?	26	25	28
			
2.  Planning a route for a  job interview …			
a.  Which train should you catch to arrive at the company on time?	21	22	20
b.  What time will you arrive at the company?	34	33	35
			
3.  Amount of Floor Space in a room …			




1.  Ordering a pizza with friends …			
a.  What is the total cost?	11	10	13
b.  How much does each person have to pay?	17	16	19
			
2.  Digging a garden pond …			
a.  What is the area of pond liner required?	65	56	73
			
3.  Information on Council spending from a chart …			
a.  What was the 1993 Education spending to the nearest £1 million?	28	24	32
b.  What was the 1994 Fire Department spending to the nearest £1 million?	27	21	32




1.  Two families go to a restaurant …			
a.  What is the total bill, including 12½% service charge?	69	65	73
			
2.  Details of credit schemes to buy furniture on …			
a.  Which is the cheapest way of paying monthly?	16	14	18
b.  Which is the cheapest way of paying overall?	18	16	20
c.  And by how much cheaper is it overall?	39	34	43
			
3.  How much do people spend on food, fuel, shelter …			
a.  What % of income spent on above if earn £10,000 per year?	14	12	16
b.  What % of income does someone in the UK spend if they earn £30,000 per year?	
	18	16	22
c.  What relationship between earnings and cost of living does the graph show from 1993?
	55	53	58














1.  Interpreting a poster advertising a “pop” concert …			
a.  Where was the concert being held?	4	6	5
b.  Who will be playing at the concert?	1	1	1
			
2.  Reading a map …			
a.  What is the quickest route from Oban to Dundee?	3	7	5




1.  Consulting Yellow Pages …			
a.  What is the address of Casper’s restaurant?	5	5	5
b.  What is the phone number of Bobby Brown’s restaurant?	1	2	2
			
2.  Interpreting a job advertisement for the Royal Navy …			
a.  What is the age limit for applying?	10	8	9




1.  Interpreting the instruction manual for a video recorder …			
a.  What do the initials RF stand for?	21	27	24
b.  What is the factory setting for the RF channel?	18	24	22
c.  Where in the manual would you find out about the STILL V-CLOCK?	47	57	53
			
2.  Extracting information from a graph relating to a by-election …		
a.  What percentage of the poll did Labour get 3 weeks before the by-election?		
	9	12	10
b.  Why do two different graphs show the same result?	22	26	24
c.  Why would the Labour party prefer to use graph B rather than graph A to put in an article about their chances of winning the by-election?
	18	23	21
			
3.  Understanding an argument in favour of hunting (4 points) …		
a.  What are the main points in favour of hunting?	74	80	77
			
4.  Understanding first aid instructions for dealing with hypothermia (5 points) …	
a.  What are the things you would do if you found someone suffering from hypothermia?
	48	49	48





1. Understanding a complex literary passage …			
a.  What was the greatest cause of Jonathan’s discomfort?	77	77	77
			







1.  Calculating change in a shop …			
a.  How much change should you get?	14	16	15
			
2.  Working out times on a 24 hour video clock …			
a.  What time do you programme the video to begin recording?	11	16	13
b.  When would you programme it to finish?	11	20	16




1.  Adding 4 prices in a shop …			
a.  How many pounds are needed to buy the four items?	40	41	40
			
2.  Working out the area of a shape …			




1.  Working out a percentage deposit on a car price …			
a.  What is the deposit?	19	28	23
b.  How much do you have to pay back each month?	75	78	76
			
2.  Working out the cheapest fare from a Ferry timetable …			
a.  When should you go for the cheapest fare?	20	31	26
b.  What would be the total return cost?	44	54	50
			
3.  Working out the percentage discount price on two jackets in a sale …		
a.  What is the difference between them after reductions?	87	93	90




1.  Extracting informationfrom a table relating degree results to A level results …	
a.  How many subjects had more entrants with Maths A Level in 1979 than 1973?	
	40	45	43







.8 It is apparent that although men and women’s failure rates were much the same for the literacy tasks, with overall a slightly poorer performance by men than by women, for the numeracy tasks women had generally more difficulty. On many of the numeracy tasks women’s failure rates were substantially higher than men’s. For example in the BCS70 survey, one and a half times the proportion of women compared with men could not work out a percentage (28% compared with 19%). For working out the area of a room the ratio of NCDS women’s to men’s failure rates was much the same at 1.4 (36% compared with 26%). 

1.9 Notably the difficulty levels of the tasks, though broadly in line with the Wordpower and Numberpower standards, did show some inconsistencies for particular sub-tasks. Accordingly overall measures of functional literacy and numeracy were constructed by summing right answers across all the tasks relating to the two skills in each of the two surveys.  The scores were then grouped into ‘very low’, ‘low’ and ‘average’ scores, using cut-off points showing maximum discrimination between these groups in relation to other variables. 











2.2 NCDS: number of years in full-time employment (16-33); number of years spent unemployed (16-33); number of years in full-time education (16-33); number of years at home (16-33); Malaise (24 item psychological test designed to measure ‘depressive mood’; a score of 8 or more signifies clinically depressed); general health (four point scale – poor, fair, good, excellent); smoking (smokes regularly, never smokes); voting (voted in last general election, did not vote); interest in politics (very, fairly, not at all interested; and four attitude scales, political cynicism, racism, gender equality, work ethic.​[7]​ 







literacy score; numeracy score;    
social class of father at birth; 
age mother left full-time education; 
whether parents took initiative in discussing child with teacher (teacher report at age 11); whether family accommodation owned or rented at age 11; 
whether child was receiving free school meals at 11;
whether family accommodation was overcrowded at age 11 (number of people per room); reading tests score at age 11; 
mathematics test score at age 11; 
age cohort member left school; 






literacy score; numeracy score:    
social class of father at birth; 
age mother left full-time education; 
whether parents took initiative in discussing child with teacher (teacher report at age 10); whether family accommodation owned or rented at age 10; 
whether child was receiving free school meals at 10; 
whether family accommodation was overcrowded at age 10 (number of people per room); reading tests score at age 10; 
mathematics test score at age 10; 
age cohort member left school; 
















































2.7 Generally there were more statistically significant relationships between the explanatory variables, (including literacy and numeracy) and the outcome variables in the NCDS analyses, compared with the BCS70 analyses. This was also reflected in the generally higher multiple correlations for the NCDS data. The exceptions were the outcome variables concerned with labour market experience - unemployment and being ‘at home’.  

2.8 For the BCS70 labour market variables - the amount of time spent unemployed or ‘at home’ - there were significant relationships for either literacy or numeracy or both, whereas for NCDS no statistically significant relationships appeared. This points to the significance of literacy and numeracy in the early employment experience of the more recent (BCS70) cohort, which applies particularly to the period just after 16. Over this period NCDS cohort members were generally either in full-time education or in a full-time job; which one depended on the level of qualification reached. Their main experience of unemployment came later, with the recession of the early 1980s.  Whether they stayed in employment was dependent on the buoyancy of the labour market where they lived; though literacy and numeracy were increasingly becoming a factor especially for women.​[8]​  Among BCS70 cohort members experience of unemployment was much more dependent throughout on the presence or absence of qualifications and skills. 

2.9 With respect to the other non-economic outcomes, in the NCDS analysis there were some significant relationships.  Women with high literacy scores and men with high numeracy scores were less likely to exhibit Malaise than were those with low scores. This points to a possible protective role of acquisition of these basic skills in relation to psychological health; people with out them are more likely to be depressed. Poor general health was also associated with poor numeracy, but only among men. In BCS70 the only significant (negative) relationship of this kind was between poor numeracy and Malaise in men; men with poor numeracy were more likely to be depressed. 

2.10 Turning to health related behaviour, smoking in both cohorts was more common among NCDS men with poor numeracy and among NCDS women with poor literacy. In BCS70, interestingly, numeracy showed the same type of relationship but only for women, i.e. the poorer the woman’s numeracy was the more likely she was to smoke.

2.11 For political participation and interest, there were positive relationships with literacy or numeracy but again, only in NCDS. Men with the lowest literacy scores and women with the lowest numeracy scores were least likely to vote in general elections. Both women and men in NCDS with the highest literacy scores were also the most likely to express strong interest in politics (only available in NCDS). 





(d) Conclusion       

2.13 For the labour market variables - amount of time unemployed or ‘at home’ – having the basic skills appeared to be at a premium in getting and staying in jobs in BCS70 and not in NCDS. This is probably because in 1974 when two thirds of NCDS cohort members at age 16 were entering the labour market there was a booming economy and all got jobs relatively easily. Poor basic skills were no hindrance to their employment.  In 1986 when BCS70 16 year-olds left school to find a job the youth labour market had collapsed and skills and qualifications were becoming more important for employability. Hence those with poor basic skills were at a distinct disadvantage. 






TABLE 3			EXPLORATORY MULTIPLE REGRESSION BETA COEFFICIENTS – NCDS
Predictor Variables	Years unemployed	Years at home	Malaise	Excellent General Health	Smoking
	M	F	M	F	M	F	M	F	M	F
Social class of father at birth (low)	-	-	-	.07	-	-	-	-	-	-
3P Age mother figr left f/t education	-	-	-	-	-	-	-	-	-	.08
Parents’ took initiative to discuss child	-	-	-	-	-.08	-.08	-	-	-	-.07
Accommodation owned at year 11	-	-	-	-	-.07	-	.10	-	-	-.07
Received free school meals at year 11	-	-	-	-	-	.09	-	-	-	-
No of people per room at 11	-	-	-	-	.08	.07	-	-	-	-
Read test score grouped at 11	-	-	-	-	-	-	-	-	-	-
Maths test score grouped at 11	-	-	-	.14	-	-	-	-	-	-
Age left school	-	-	-	-.08	-	-	-	-	-.08	-.08




M = Male	F = Female
Predictor Variables	Voting	Interest in Politics	Racism	Cynic	Equality	Work Ethic
	M	F	M	F	M	F	M	F	M	F	M	F
Social class of father at birth (low)	-	.09	-.09	-.06			.08				-.07	
Parents’ took initiative to discuss child	-	-	-	-	-	-	-	-	.09	-	-	-
3P Age mother figr left f/t education	.07	-	-	-	-	-	-	-	-	-	-	.05
Accommodation owned at year 11	-.09	-	-	-	.08	-.06	-	-	-	-	-	-
Received free school meals at year 11	-.06	-	-	-	-	-	-	-	-	-	.07	-
No of people per room at 11	-	-.06	-	-	-	-	-	-	-	-	-	-
Read test score grouped at 11	-	-.08	.11	.11	-	-	-	-.10	-	-	-	.09
Maths test score grouped at 11	-	-	-	-	-	-	-	-	-	-	-	.07
Age left school	-	-	-	-	-	-	-	-	-	-	-	-





TABLE 4		EXPLORATORY MULTIPLE REGRESSION BETA COEFFICIENTS – BCS70
Predictor Variables	Months unemployed	Months at home	Malaise	Excellent General Health
	M	F	M	F	M	F	M*	F
Social class of father at birth (low)	-.09	.09	-.10					
3P Age mother figr left f/t education						-.11		
Parents’ took initiative to discuss child								
Accommodation owned at year 10	.10		.10					.09
Received free school meals at year 10	.09	.13	.07	.20				
No of people per room at 10	.15		.12					
Read test score grouped at 10	.09							-.08
Maths test score grouped at 10								
Age left school		.79		-.09				




* Analysis not possible            M = Male   F = Female
Predictor Variables	Smoking	Voting	Cynic	Work Ethic
	M	F	M	F	M	F	M	F
Social class of father at birth (low) 			.11	-.13				
Parents’ took initiative to discuss child								
3P Age mother figr left f/t education								
Accommodation owned at year 10	.07							-.16
Received free school meals at year 10			-.10				-.10	
No of people per room at 10								
Read test score grouped at 10								
Maths test score grouped at 10					-.12			
Age left school							-.09	-.09





















3.4 Having above Level 1 numeracy skills reduces the probability of having a long-term health problem by 6% to 9 percentage points%, even allowing for the individual’s educational level and family background.  The results were only found for the NCDS cohort. For BCS70 there was no observable effect.  However in connection with Malaise (the measure of depression) there is a 6 % to 10% percentage point lower probability of being depressed for people with above Level 1 numeracy.  These results are stronger for men than for women.

(d) Children’s literacy difficulties







4. Macro-economic analysis 

4.1 The macro economic analysis was carried out in a series of stages and drew on a number of data sources including NCDS and BCS70, and the Family Resources survey (27,000 households), and its predecessor, the annual Family Expenditure survey (7,000 households). The focus was on the possible financial impact on Government finances in future years from basic skills improvement to the level of the Moser targets. Full details are supplied in Part 3. 

(a) Estimating the future basic skills and employment population profile

4.2 On the assumption that the proportion of people with basic skills difficulties is constant across age groups but varies across education levels, the proportion was used to estimate the proportion of the FRS sample leaving school at the minimum age or later who would be likely to have basic skills difficulties (22% and 6%, literacy and 55% and 30%, numeracy). From the information available in the FRS about earnings in 1997 (the most up-to-date year), it was possible to gross up from these proportions the likely increase in earnings that would arise should all those in the population with skills at these skills levels subsequently raise their skills to level 1. Similarly it was possible to estimate the effect of basic skills improvements on overall levels of employment.  









4.5 The results of the modeling show that implementing the numeracy targets produces a much larger gain for the Exchequer than does implementing the literacy targets.  For numeracy by 2010 total employment would be estimated to rise by 100,300 producing a total wage bill of £7.27 billion.  This generates a net increase to government finances over benefits of £2.54 billion.  For literacy, these figures are substantially less.  Total employment would rise by 45,200 producing a wage bill increase of  £1.00 billion.  And the net benefit to government finances is £0.44 billion.  

4.6 These results are complicated by the fact that literacy and numeracy are closely related, and the improvement of one without the other is problematic. Thus it goes without saying that a baseline improvement in literacy will be essential to achieve the numeracy targets.  Consequently policy intervention designed to improve both numeracy and literacy skills is likely to prove most effective.  On this basis, the £2.54 billion target indicated for numeracy might well be achieved.  However for this figure to be a true representation of cost benefit analysis the costs of actually implementing the basic skills programme would also need to be taken into account. 

4.7 The conclusions also need to be qualified in the light of problems to do with the assumptions made about the data, long-term economic trends, individual differences in the response to basic skills interventions and cohort effects.  Perhaps the most significant of these is the assumption that the volume of employment increases as basic skills rise rather than being redistributed within the same volume. We can only find out which of the two possibilities is correct from an empirical evaluation of the implementation of the Moser Report, including the size of its impact through an observed rise in basic skills.  This would enable us to test the implications of implementing the TAXBEN model using real empirical data rather than the simulated data produced from the FES and FRS.  Similar methodology is being employed in relation to New Deal using the Labour Force Survey and it would make sense to adopt the same strategy for the implementation of the Moser recommendations.  

4.8 In relation to the wider set of outcomes than earnings, employment and government finances, in principle the methodology could be extended further. For example, the micro economic modeling of the impact on health might be used to predict, levels of savings to the National Health Service were the Moser basic skills targets to be achieved. Also reductions in smoking levels have a measurable effect on health, which could be transformed into a reduction in costs to the National Health Service.  At present extension of the TAXBEN model in this direction has not been undertaken but in principle it could be.  This would repay a further research programme
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1.1 The recent Moser Report (DfEE 1999) suggested a National Strategy for Adult Basic Skills, with clear and ambitious national targets to reduce the number of functionally illiterate and innumerate adults. Specifically, the Moser Report recommended targets of 90% of adults to reach Level 1​[9]​ literacy and 70% to reach Level 1 numeracy by the year 2010. Current achievement levels are 80% and 60% respectively. In this section (Part 2) wepaper seek to provide some micro-evidence on the likely impact of improving adult literacy and numeracy skills in this manner. Part 2 also underpins thea macro-economic analysis of the costs and benefits of implementing the Moser report, which is detailed in Part 3currently being carried out by colleagues at the Institute for Fiscal Studies. 





2.2 We use two different sources of data for this micro-analysis, the 1958 National Child Development Study and the 1970 British Cohort Study. Both these data sets are extremely valuable sources of information on this issue because they contain a host of family background information, early reading and mathematical ability test scores, comprehensive information on respondents’ academic achievements and full details of their labour market history. They also have data on respondents’ literacy and numeracy skills, which we make full use of for this report.

(a)The National Child Development Study

2.3 The first data set used is the National Child Development Study (NCDS), which consists of a sample of all children born in the UK in one particular week in March 1958. There were then five follow-up surveys of the entire sample, undertaken when the subjects were aged 7, 11, 16, 23 and 33. The original 1958 NCDS target sample was approximately 17,000, although only 15,500 babies and their parents actually participated in the first survey. However, by the time of the 1991 survey, attrition had reduced the sample to 11,500.  A further follow-up survey of a 10% sub-sample of the NCDS cohort was then carried out in 1995​[10]​, when the cohort was aged 37. The response rate to this 1995 survey was just under 80%, yielding a sample of around 1700 respondents. Very rich data were collected from these individuals and, most importantly for our purposes, we have information on respondents’ basic skills.  These data are therefore unique, providing a huge array of information on each individual cohort member’s childhood, teenage years, entry into the labour market, work experience, personal life and, at age 37, a current measure of their numeracy and literacy skills. 

2.4 The Basic Skills Agency’s literacy and numeracy tests consist of eight literacy tasks (23 different questions) and nine numeracy tasks (18 different questions), which measure a person’s ability to apply literacy​[11]​ and numeracy skills to an every day context. For example, one question assessed the respondents’ ability to read and use a Yellow Pages directory. The adult literacy skill measure (with a maximum score of 23) is right censored, with a relatively low standard deviation, and 20% of the sample achieved the highest literacy score possible. This reflects the fact that the literacy test is not a good discriminator at the upper end of the distribution, and was primarily designed to identify basic skills problems, rather than focus on higher achievers. The numeracy test scores are more widely distributed, and only 5% of the sample achieved the highest score.  

2.5 Using the Basic Skills Agency classifications, the data indicate the following levels of achievement in literacy and numeracy among UK adults (Table A1). 

Table A 1 Basic Skills and qualification level: NCDS

Basic Skills Agency Standards	Equivalent Vocational Qualifications	Equivalent Levels in Schools	NCDS Literacy:% of Adults at this Level 	NCDS Numeracy:% of Adults at this Level
				
Below Entry Level	-		6	23
Entry Level	-	2 (age 7)	13	25
Level 1	NVQ 1	4 (age 11)	38	24
Level 2 or above	NVQ 2	GCSE A*-C (age 16)	43	27
Note: this table is based on the classification system used in the Moser Report (DfEE (1999))

Note that only 6% of the adults in the NCDS survey achieved Below Entry Level literacy skills. The relatively small sample sizes involved, and the tiny proportion in this very low achieving category, is another reason for our emphasis on the Moser Level 1 threshold.


(b) The 1970 British Cohort Study

2.6 The second longitudinal data set used for this work is the 1970 British Cohort Study, which consists of a cohort born in 1970 and, in a similar manner to the NCDS, followed throughout their lives. The cohort sample included 17,198 babies born in the UK in a particular week in April 1970 and respondents (or their parents) were interviewed at birth, and ages 5, 10, 16, 21​[12]​ and 26. By age 26, the sample had reduced to just over 9,000 respondents. Although only a 10% sub-sample were interviewed at age 21, it is this survey that is of most interest for this report since this sub-sample were given literacy and numeracy tests. This 10% sub-sample consists of 1,650 cohort members, for which we have information on family background, schooling and importantly their literacy and numeracy skills. Obviously using this BCS70 data, in conjunction with the NCDS, enables us to provide estimates of the impact of literacy and numeracy at different stages of the life-cycle (age 21 and 37 respectively).

2.7 The BCS70 data suggest the following levels of literacy and numeracy achievement among UK adults (Table A2).

Table A 2	Basic skills by qualification level: BCS70

Basic Skills Agency Standards	Equivalent Vocational Qualifications	Equivalent Levels in Schools	BCS70 Literacy:% of Adults at this Level 	BCS70 Numeracy:% of Adults at this Level
Below Entry Level	-		6	18
Entry Level	-	2 (age 7)	12	31
Level 1 or above	NVQ 1	4 (age 11)	83	52
Note: this table is based on the classification system used in the Moser Report (DfEE (1999))





3.1 In this section we discuss our primary results. First, however, there are a few technical points that need to be noted. In most of our analysis, we take into account gender differences​[13]​ but combine men and women in the same sample, in order to maximise the size of the sample that we have to work with. Also, the wage equations take no explicit account of the fact that the women who are working, particularly at age 33 in the NCDS sample, may not be representative of all women, since a large number are out of the labour market for family reasons at that age. Future work will consider this issue in more detail.

(a) Literacy, Numeracy and Education 

3.2 We start with some basic descriptive statistics, as shown in Tables 51 (NCDS) and 128 (BCS70). These data indicate that the incidence of very low literacy and numeracy is much greater among those who left school at 16, as compared to those who continued in education. For instance, in the NCDS (Table 51), of those who left school at 16, nearly 60% have numeracy skills at or below Level 1 and nearly one quarter have literacy skills at that level. By contrast, just under 30% of those who stayed on in education past age 16 have such low numeracy skills, and only 6% have such low literacy skills. The results are similar using the BCS data (Table 128). This simple cross-tabulation clearly illustrates the inter-relationship between education and literacy and numeracy. However, it is important to show the conditional relationships between literacy, numeracy, other factors such as education, and the outcomes of interest. The rest of this report does just this.


(b)The Relationship between Literacy and Numeracy and Earnings

3.3 Tables 62 and 139 show the detailed results of an Ordinary Least Squares regression of log earnings on various factors, including literacy and numeracy skills. Specifically, we investigate the impact of literacy and numeracy skills on the earnings of 33 year olds in the NCDS and 26 year olds in the BCS​[14]​. We summarise these results below (Table 3C).

Table A3	Wage Premium Associated with having Level 1 skills or above, as compared 	to having literacy or numeracy skill levels below Level 1

Controls	NCDS – Numeracy	BCS – Numeracy	NCDS – Literacy	BCS – Literacy 
None	26%	16%	16%	9%
Education level	13%	12%	8%	6%
Mathematics and reading ability on entry into school, social class and parental interest, type of school, region	8%	10% 	2.4%~	6%
~ - insignificant at 10% level

3.4 Hence the raw positive correlations between numeracy and literacy and earnings are sizeable. Individuals with Level 1 or better numeracy skills earn, on average, 26% more than those workers with poorer skills. Equally workers with Level 1 or better literacy skills earn, on average, 16% more than those respondents with poorer skills. 

3.5 However, one is really trying to estimate the potential impact on earnings from improving the literacy and numeracy skills of adults. This is quite difficult without good data on the changes in individuals’ skill levels in adulthood. However, we come close to this by examining the impact of individuals’ adult literacy and numeracy skills, after taking into account their achievement level when they entered the labour market. So, for example, we also include the respondent’s education level in the model. When we allow for a person’s education level, the wage premium associated specifically with having better literacy or numeracy skills is somewhat reduced. Hence individuals with Level 1 or better numeracy skills earn 12% (BCS) or 13% (NCDS) more than individuals who have the same level of education but who have poorer numeracy skills. Likewise, workers with Level 1 or above literacy skills earn 6% (BCS) – 8% (NCDS) more than workers with the same level of education who nonetheless have poorer literacy skills. 

3.6 In the final model, we also included a number of other factors that might be correlated with numeracy and literacy, but that could also have an independent effect on earnings. The purpose of doing this is to try to identify a separate effect from a person’s literacy and numeracy skills. Specifically, we allowed for a person’s social class and family background, the type of school they attended as a child, variables measuring the interest their parents showed in their education, their region, and most importantly their ability in reading and mathematics on entering school. Once all these factors are added, the wage premium from having Level 1 or above numeracy skills is reduced to 8-10%. The wage premium from Level 1 literacy skills also falls to 2-6%​[15]​. 

3.7 There are two remarkable features of these results. The first is that the two data sets, which include two completely different groups of workers of different ages, still show remarkably consistent results​[16]​. The second noticeable feature of the results is the large effect of numeracy on earnings, even after allowing for many other factors that might also influence earnings. These results do not necessarily suggest numeracy is more important than literacy, since the literacy and numeracy tests have very different characteristics and the proportions with Level 1 (or above) literacy or numeracy skills varies, but they do hint at a potentially very large wage premium from raising numeracy skills.


(c)The Relationship between Literacy and Numeracy and Employment

3.8 Clearly the association between literacy and numeracy skills and earnings is not the only relationship of interest. Specifically, we ask the question whether workers who have better skills are more likely to be in employment. It is plausible that having good basic skills makes individuals more likely to participate in the labour market and makes them more employable, thereby increasing their probability of being in a job. From a policy perspective this issue is of great importance, primarily due to the high costs of non-employment to the state. Tables 84 and 1410 show the detailed results of a probit estimation of the impact of literacy and numeracy skills on the probability of employment at age 33 (NCDS) and age 26 (BCS). These results are summarised in Table 4 below.

Table A4	Percentage Point Changes in the Probability of Being in Employment 			Associated with Level 1 skills or above as compared to having literacy or 	numeracy skill levels below Level 1

Controls	NCDS – Numeracy	BCS – Numeracy	NCDS – Literacy	BCS – Literacy 
None	6%	4%	5%	9%
Education level	3%~	2%~	3%~	6%
Mathematics and reading ability on entry into school, social class and parental interest, type of school, region	4%	1%~ 	3%~	6%
~ - insignificant at 10% level

3.9 These results (Table A 3) are also powerful. Certainly, the raw correlations between numeracy and literacy skills and the probability of being employed are large and positive. In particular, having Level 1 or above numeracy skills is associated with having a 4-6 percentage point higher probability of being employed. Having Level 1 or above literacy skills is associated with having a 5-9 percentage point higher probability of being in employment. However, once various other factors are added to the model, the coefficients are reduced and tend to become statistically insignificant, and the data sets give slightly less consistent results. Nonetheless, having Level 1 or above literacy and numeracy skills does seem to be associated with a considerably higher probability of being in employment. 

(d)	The Relationship between Literacy and Numeracy and Various Non-economic 	Outcomes

3.10 We also consider the impact of numeracy and literacy on some other important economic and non-economic outcomes. There are a variety of outcomes that might be affected by a person’s literacy or numeracy skills. Here we focus on the possible effects of literacy and numeracy on health and child rearing. Specifically, Table 106 shows the results of a probit estimation of the effect of literacy and numeracy skills on the probability of having a long-term health problem at the age of 33 (NCDS). This is modelled for men and women separately. The results indicate that having better numeracy skills (at above Level 1) reduces the probability of having a long term health problem by 6-9 percentage points, even allowing for an individual’s education level and family background etc. This result applies for men and women. Having better literacy skills has an insignificant effect on the probability of having a long-term health problem. These results are not replicated in the BCS age-26 model (Table 1511), perhaps due to the young age of the sample. Table 1612 does show however, that having better numeracy skills is associated with a lower probability of having a ‘Malaise inventory’ (Rutter et al. (1970)) score of 8 or more, i.e. being more ‘depressed’. Specifically for males, having Level 1 numeracy skills or above is associated with a 6-10 percentage point lower probability of having a high Malaise score. For women, the coefficients are statistically insignificant, although the magnitude of the results suggests that women with better numeracy skills have a 2-5 percentage point lower probability of having a high Malaise score.

3.11 Table 117 shows the results of a probit estimation of the effect of literacy and numeracy on the probability of the respondents themselves having a child with literacy or numeracy difficulties of some kind. The evidence suggests that individuals with better numeracy skills (at or above Level 1) have a 3-5 percentage point lower probability of having a child who has literacy or numeracy difficulties, although the result in the full model specification is not statistically significant. The coefficients on the literacy skills variable suggest that having higher literacy skills is associated with a 1.4-2.6 percentage point lower probability of having a child with literacy or numeracy difficulties, although these results are not statistically significant. In other words, there appears to be some inter-generational transmission of poor literacy and numeracy skills, an issue of central importance when considering programmes to improve adult basic skills.







4.1 The Moser Report put forward a number of specific recommendations (DfEE (1999)), including a target of 90% of all adults achieving Level 1 literacy and 70% of adults achieving Level 1 numeracy by 2010. This requires a major level of investment.  Expenditure in 1997/1998 on basic skills provision was around £276m per annum (DfEE (1999)), mostly funded via the Further Education Funding Council.  The cost of implementing the Moser recommendations was estimated to be around £680m by 2005/6, though the report called for further work to clarify the likely costs. Clearly such a massive investment must be justified, in terms of the economic and non-economic impact on the individual from improving their basic skills. This analysis has started to do just that, at a micro level. 
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Table 51  : Distribution of Numeracy and Literacy Scores in the NCDS (%)
	Numeracy	Literacy
	Left education at age 16	Remained in education at age 16	Left education at age 16	Remained in education at age 16
Below Entry EntryLevel 1Level 2+Good	27.429.624.318.7	   8.320.325.446.0	   7.117.241.933.9	   2.1   4.033.760.2


Table 62 : Regression to Explain Log Earnings at Age 33 (NCDS)
	1	2	3
High numeracy skillsHigh literacy skillsFemale>5 O levels/mid voc. A levelsHigh vocational Degree>5 O-levels/mid voc. *femaleA levels*femaleHigh vocational*femaleDegree*femaleConstantOther controlsNumber of observationsR2	 0.256 (0.036)*** 0.159 (0.043)***-0.308 (0.033)*** 1.784 (0.039)***no6850.23	 0.127 (0.034)*** 0.081 (0.043)*-0.295 (0.040)*** 0.191 (0.049)*** 0.512 (0.093)*** 0.380 (0.063)*** 0.469 (0.061)***-0.147 (0.090)-0.178 (0.115) 0.028 (0.102) 0.174 (0.079)** 1.738 (0.040)***no6770.40	 0.083 (0.035)** 0.024 (0.044)-0.316 (0.040)*** 0.142 (0.051)*** 0.385 (0.090)*** 0.320 (0.063)*** 0.351 (0.068)***
-0.127 (0.092)-0.121 (0.117) 0.071 (0.106) 0.259 (0.081)*** 1.744 (0.173)***yes6770.47
Notes: 	High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / CSEs / <5 O 	levels. Highest qualification is measured at age 23.
	The control variables in column 3 are test scores at age 7, school type, parental background 	variables, parental interest in childrens’ education, and region.






Table 73 : Regression to Explain Log Earnings at Age 23 (NCDS)
	1	2	3
High numeracy skillsHigh literacy skillsFemale>5 O levels/mid voc. A levelsHigh vocational Degree>5 O-levels/mid voc. *femaleA levels*femaleHigh vocational*femaleDegree*femaleConstantOther controlsNumber of observationsR2	 0.122 (0.027)*** 0.091 (0.037)**-0.157 (0.025)*** 1.469 (0.036)***no5680.13	 0.087 (0.028)*** 0.064 (0.037)*-0.257 (0.035)***-0.032 (0.046) 0.117 (0.062)* 0.018 (0.043)-0.037 (0.072) 0.121 (0.068)*-0.065 (0.081) 0.267 (0.071)*** 0.352 (0.086)*** 1.512 (0.036)***no5680.20	 0.062 (0.029)** 0.047 (0.040)-0.261 (0.035)***-0.040 (0.048) 0.109 (0.061)* 0.024 (0.048)-0.038 (0.074)
 0.100 (0.073)-0.055 (0.084) 0.269 (0.074)*** 0.366 (0.087)*** 1.700 (0.135)***yes5680.28

Notes: 	High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / CSEs / <5 O 	levels.  Highest qualification is measured at age 23.
	The control variables in column 3 are test scores at age 7, school type, parental background 	variables, parental interest in childrens’ education, and region.












Table 84 : Probit Equation to Investigate the Probability of Employment at Age 33 (NCDS)
	1	2	3
High numeracy skillsHigh literacy skillsFemale>5 O levels/mid voc. A levelsHigh vocational DegreeOther controlsNumber of observationsPseudo R2	 0.059 (0.021)*** 0.054 (0.028)**-0.186 (0.019)***no15960.08	 0.030 (0.023)      0.030 (0.029)-0.179 (0.020)*** 0.052 (0.025)** 0.053 (0.031) 0.064 (0.030)* 0.093 (0.027)*** no14040.08	 0.046 (0.023)** 0.036 (0.030)-0.169 (0.020)*** 0.058 (0.024)** 0.060 (0.030)* 0.061 (0.030)* 0.107 (0.024)***
 yes14040.11

Notes: 	The coefficients in the table are the marginal effects on the probability of being employed at 	age 33.
High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / CSEs / <5 O 	levels.  Highest qualification is measured at age 23.
	The control variables in column 3 are test scores at age 7, school type, parental background 	variables, parental interest in childrens’ education, and region.
	***, ** and * represent statistical significance at the 1%, 5% and 10% levels 	respectively. Standard errors in parentheses.

















Table 95 : Probit Equation to Investigate the Probability of Employment at Age 23 (NCDS)
	1	2	3
High numeracy skillsHigh literacy skillsFemale>5 O levels/mid voc. A levelsHigh vocational Degree>5 O-levels/mid voc. *femaleA levels*femaleHigh vocational*femaleDegree*femaleOther controlsNumber of observationsPseudo R2	-0.025 (0.029) 0.069 (0.044)*-0.174 (0.028)***no7480.06	-0.005 (0.031)      0.070 (0.045)*-0.274 (0.044)***-0.130 (0.073)**-0.122 (0.115)-0.024 (0.097)-0.403 (0.100)*** 0.096 (0.042) 0.059 (0.073) 0.072 (0.070) 0.165 (0.017)*** no7480.10	-0.003 (0.030) 0.035 (0.041)-0.276 (0.044)***-0.138 (0.075)**-0.138 (0.106)-0.021 (0.091)-0.475 (0.110)***
 0.089 (0.036)* 0.049 (0.065) 0.059 (0.065)  0.149 (0.015)*** yes7480.18

Notes: 	The coefficients in the table are the marginal effects on the probability of being employed at 	age 23.
High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / CSEs / <5 O 	levels.  Highest qualification is measured at age 23.
	The control variables in column 3 are test scores at age 7, school type, parental background 	variables, parental interest in childrens’ education, and region.














Table 6 10 : Probit Equation to Investigate the Probability of Long Term Health Problems at Age 33 (NCDS)
	Males	Females
	1	2	3	1	2	3
High numeracy skillsHigh literacy skills>5 O levels/mid voc. A levelsHigh vocational DegreeOther controlsNumber of obsPseudo R2	-0.064 (0.034)*-0.018 (0.045)no7980.01	-0.074 (0.042)*-0.017 (0.052) 0.035 (0.046)-0.016 (0.070) 0.017 (0.065) 0.070 (0.069)no6390.01	-0.086 (0.044)**-0.027 (0.054) 0.046 (0.049)-0.011 (0.072) 0.006 (0.066) 0.052 (0.075)yes6390.06	-0.075 (0.029)** 0.034 (0.034)no9130.01	-0.080 (0.034)** 0.010 (0.040)-0.005 (0.046) 0.000 (0.057)-0.008 (0.054)-0.009 (0.058)no7610.01	-0.075 (0.036)** 0.014 (0.039)-0.006 (0.047) 0.035 (0.065) 0.006 (0.056)-0.003 (0.067)yes7610.07
Notes: 	The coefficients in the table are the marginal effects on the probability of having 	long-term health problems at age 33.
High numeracy and literacy skills are Level 1 or above skills.
For the highest qualification variable, the omitted category is no qualifications / CSEs/ <5 O levels.  Highest qualification is measured at age 23.
The control variables in column 3 are test scores at age 7, school type, parental background variables, parental interest in childrens’ education, and region.
























Table 117 : Probit Equation to Investigate the Probability of Having Children with Literacy/Numeracy Difficulties (NCDS)

	1	2	3
High numeracy skillsHigh literacy skillsFemale>5 O levels/mid voc. A levelsHigh vocational DegreeOther controlsNumber of observationsPseudo R2	-0.052 (0.017)***-0.026 (0.022) 0.057 (0.016)***no17150.02	-0.037 (0.019)*     -0.014 (0.023) 0.035 (0.017)**-0.024 (0.021)-0.095 (0.018)***-0.001 (0.029)-0.073 (0.022)** no14040.04	-0.025 (0.018)-0.018 (0.022) 0.039 (0.016)**-0.016 (0.020)-0.086 (0.015)***-0.007 (0.026)-0.057 (0.023)*
 yes14040.10

Notes: 	The coefficients in the table are the marginal effects on the probability of having a child with learning difficulties.
High numeracy and literacy skills are Level 1 or above skills.
For the highest qualification variable, the omitted category is no qualifications / CSEs/ <5 O levels.  Highest qualification is measured at age 23.
The control variables in column 3 are test scores at age 7, school type, parental background variables, parental interest in childrens’ education, and region.
***, ** and * represent statistical significance at the 1%, 5% and 10% levels respectively. Standard errors in parentheses.














Table 128 : Distribution of Numeracy and Literacy Scores in the BCS70 (%)
	Numeracy	Literacy
	Left education at age 16	Remained in education at age 16	Left education at age 16	Remained in education at age 16
Below EntryEntryLevel 1 +	19.633.047.4	   7.523.169.4	   5.614.579.9	   0.8   4.195.1

Table 139 : Regression to Explain Log Earnings at Age 26 (BCS70)
	1	2	3
High numeracy skillsHigh literacy skillsFemaleO levels/NVQ2 A levels/NVQ3Higher qualification/NVQ4 Degree/NVQ5O levels/NVQ2 *femaleA levels/NVQ3*femaleHigher qual/NVQ4*femaleDegree/NVQ5*femaleConstantOther controlsNumber of observationsR2	 0.162 (0.025)*** 0.088 (0.037)**-0.100 (0.025)*** 1.435 (0.038)***no8220.09	 0.116 (0.025)*** 0.061 (0.037)*-0.095 (0.061) 0.013 (0.052) 0.105 (0.055)* 0.236 (0.074)*** 0.182 (0.061)*** 0.013 (0.072)-0.016 (0.089)-0.151 (0.096) 0.065 (0.085) 1.402 (0.051)***no8220.14	 0.101 (0.025)*** 0.062 (0.035)*-0.133 (0.060)**-0.004 (0.051) 0.101 (0.056)* 0.237 (0.073)*** 0.154 (0.061)**
 0.051 (0.071) 0.024 (0.088)-0.091 (0.096) 0.124 (0.086) 1.510 (0.119)***yes8220.20
Notes: 	High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / 	CSEs.
	The control variables in column 3 are test scores at age 5, school type, parental 	background variables, parental interest in children’s education, and region.
***, ** and * represent statistical significance at the 1%, 5% and 10% levels 	respectively. Standard errors in parentheses.


Table 140 : Probit Equation to Investigate the Probability of Employment at Age 26 (BCS70)
	1	2	3
High numeracy skillsHigh literacy skillsFemaleO levels/NVQ2 A levels/NVQ3Higher qualification/NVQ4 Degree/NVQ5Other controlsNumber of observationsPseudo R2	 0.043 (0.024)* 0.089 (0.039)**-0.102 (0.021)***no10760.04	 0.015 (0.024)      0.064 (0.037)*-0.103 (0.021)*** 0.054 (0.028)* 0.095 (0.025)*** 0.132 (0.019)*** 0.071 (0.028)** no10760.07	 0.012 (0.023) 0.059 (0.036)*-0.109 (0.020)*** 0.060 (0.026)** 0.089 (0.023)*** 0.131 (0.017)*** 0.072 (0.026)**
 yes10760.11

Notes: 	High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / 	CSEs.
	The control variables in column 3 are test scores at age 5, school type, parental 	background 	variables, parental interest in childrens’ education, and region.	
	***, ** and * represent statistical significance at the 1%, 5% and 10% levels 	respectively. 	Standard errors in parentheses.
Due to small cell sizes, the gender-highest qualification interaction terms could not be 	included.  Some of the interaction terms were perfectly predicting the dependent 	variable.


Table 151 : Probit Equation to Investigate the Probability of Health Problems at Age 26 (BCS70)
	Males	Females
	1	2	3	1	2	3
High numeracy skillsHigh literacy skillsO levels/NVQ2 A levels/NVQ3Higher qual./NVQ4 Degree/NVQ5Other controlsNumber of obsPseudo R2	 0.037 (0.037)-0.009 (0.061)no4380.00	 0.041 (0.039) 0.001 (0.056)-0.034 (0.044)-0.052 (0.045)-0.004 (0.062)-0.041 (0.050)no4380.01	 0.046 (0.033)-0.022 (0.057)-0.023 (0.039)-0.059 (0.035) 0.002 (0.058)-0.028 (0.046)yes4370.13	 0.002 (0.032) 0.065 (0.040)no6120.00	-0.005 (0.033) 0.062 (0.041)-0.012 (0.048) 0.019 (0.062)-0.039 (0.057) 0.041 (0.064)no6120.01	 0.007 (0.029) 0.062 (0.033)-0.016 (0.043) 0.005 (0.055)-0.041 (0.046) 0.040 (0.059)yes6100.07

Notes: The coefficients in the table are the marginal effects on the probability of having health problems at age 26.
	High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / CSEs.
	The control variables in column 3 are test scores at age 5, school type, parental background variables, parental interest in childrens’ education, and region.
	***, ** and * represent statistical significance at the 1%, 5% and 10% levels respectively. 
	Standard errors in parentheses.

Table 162:  Probit Equation to Investigate the Probability of Suffering from Malaise at Age 26 (BCS70)
	Males	Females
	1	2	3	1	2	3
High numeracy skillsHigh literacy skillsO levels/NVQ2 A levels/NVQ3Higher qual./NVQ4 Degree/NVQ5Other controlsNumber of obsPseudo R2	-0.101 (0.036)***-0.059 (0.051)no4500.05	-0.074 (0.035)**-0.050 (0.047) 0.046 (0.043)-0.051 (0.036)-0.006 (0.054)-0.049 (0.040)no4500.08	-0.061 (0.030)**-0.034 (0.038) 0.028 (0.034)-0.031 (0.026)-0.023 (0.033)-0.050 (0.022)*yes4490.23	-0.051 (0.035) 0.008 (0.050)no6240.00	-0.039 (0.038) 0.017 (0.049)-0.045 (0.050)-0.044 (0.059)-0.128 (0.051)**-0.026 (0.063)no6240.01	-0.018 (0.038) 0.008 (0.049)-0.062 (0.050)-0.047 (0.060)-0.145 (0.046)**-0.044 (0.060)yes6220.08
Notes:	The coefficients in the table are the marginal effects on the probability of suffering from malaise, 	defined 	as malaise inventory score of 8 or more, at age 26.
High numeracy and literacy skills are Level 1 or above skills.
For the highest qualification variable, the omitted category is no qualifications / CSEs.
The control variables in column 3 are test scores at age 5, school type, parental background variables, parental interest in children’s education, and region.	
***, ** and * represent statistical significance at the 1%, 5% and 10% levels respectively. 
Standard errors in parentheses.




High numeracy skillsHigh literacy skillsO levels/NVQ2 A levels/NVQ3Higher qual./NVQ4 Degree/NVQ5Other controlsNumber of obsPseudo R2	-0.078 (0.041)**-0.039 (0.059)no4490.02	-0.031 (0.036)-0.012 (0.048) 0.003 (0.042)-0.034 (0.042)-0.132 (0.025)**-0.134 (0.029)***no4490.07	-0.006 (0.032)-0.016 (0.047) 0.027 (0.042)-0.028 (0.038)-0.119 (0.021)***-0.104 (0.027)**yes4480.16	-0.110 (0.038)***-0.107 (0.058)*no6230.02	-0.017 (0.040)-0.047 (0.055)-0.120 (0.048)**-0.231 (0.034)***-0.227 (0.035)***-0.311 (0.026)***no6230.11	-0.018 (0.040)-0.050 (0.057)-0.113 (0.049)**-0.217 (0.035)***-0.226 (0.033)***-0.306 (0.025)***yes6210.16

Notes: 	The coefficients in the table are the marginal effects on the probability of having a child by age 	26.
	High numeracy and literacy skills are Level 1 or above skills.
	For the highest qualification variable, the omitted category is no qualifications / CSEs.
	The control variables in column 3 are test scores at age 5, school type, parental background 	variables, parental interest in childrens’ education, and region.	
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2.1 If policy inventions to reduce the number of individuals in the economy with low levels of literacy and/or numeracy are effective, they will have several effects on aggregate economic measures. Individuals with better basic skills should be more productive than before and hence are likely to be more employable and to command higher wages, so employment, average wages and output would be expected to increase following such a successful intervention. For the most part, one would expect the increase in wages and employment to improve the position of the government finances (if the tax-benefit system remains unchanged) as most individuals who move into employment or who receive higher wages whilst in employment will pay more tax and/or receive less in benefits than they would do had they remained out of the labour market or stayed on lower wages.​[18]​

2.2 The strategy used in this study for estimating these effects uses the estimates of the earnings and employment returns to different levels of literacy and numeracy estimated in previous sections as a starting point. Below we outline the methods used to translate these estimates into aggregate wage and employment effects, and changes in tax receipts and benefit payments. The first part of the exposition concentrates on calculating the immediate effects (i.e. effects in the current tax year) from a basic skills policy, which is assumed to increase the incidence of basic skills in the current period. After this we extend the framework to look at calculation of the benefits in future periods to basic skills investment in the current period.

(a) Modelling increases in wages from investments in basic skills

2.3 The wage and employment equations reported earlier in this report are from two studies – the NCDS and BCS70 – which are made up of two very specific cohorts (men and women born in 1958 and 1970 respectively). Hence neither data set is representative of the entire working age UK population, and it is not possible to use either of them directly to calculate aggregate economic effects. Instead, the Family Resources Survey (FRS) is used as a nationally representative study, and the wage and employment effects are applied to the individuals in FRS to derive overall effects. FRS is a annual cross-sectional survey of around 27,000 households which collects detailed data on income and earnings of the respondents. It contains grossing factors, which allow us to multiply the wages and number of people employed in the survey to replicate aggregate macroeconomic statistics such as the total wage bill and total employment levels, and to simulate the effect of increases in basic skills on those aggregate outcomes. For the moment we confine our analysis to modelling increases in wages; later on we turn our attention to focus on employment.

2.4 Assume that a policy intervention takes place, which improves the basic skills of men and women of working age with poor basic skills. For those already in employment, the increase in skills should manifest itself in an increase in hourly earnings if there is a positive relationship between basic skill levels and wages (as the results from NCDS and BCS70 seem to indicate). If FRS contained information on the basic skill levels of sample respondents, it would be possible to map the NCDS and BCS70 estimated earnings increases directly on to the wages of the low-skilled individuals in FRS. Unfortunately, FRS contains no data on skill levels. For calculating changes in the aggregate wage bill (the total amount of wages paid annually in the economy), however, we can arrive at an approximation of the effect of the wage increases in the FRS by taking the proportion of individuals in the economy who have basic skills (estimated from the NCDS and BCS70) and using these to ‘scale down’ an estimate of what the impact on the total wage bill would be if everyone got the increase in wages associated with basic skills. This can be formally illustrated in the following way. For each individual in the FRS sample, let wi represent the individual’s hourly wage. Assuming that after the basic skills intervention the wage of a low-skilled worker wu improves to , and a proportion of the population are unskilled, we can use as an approximation of the basic skills effect. 

2.5 To make this approximation more accurate we divide the sample according to the age at which they left full-time education. We identify three such groupings: 

1.	Individuals who left education at or before 16 years of age.
2.	Individuals who left education aged 17 or 18.
3.	Individuals who left education aged 19 or over. 





Table 1: Incidence of low basic skills by education group, NCDS and BCS70
Group	% of sample with numeracy skills < level 1	% of sample with literacy skills < level 1
NCDS: left school <=16	57%	24%
NCDS: left school >16	29%	6%
BCS70: left school <=16	53%	20%
BCS70: left school >16	31%	5%

2.7 These results echo the findings of the Moser Report (DfEE 1999) that there are a higher proportion of individuals with low numeracy skills than with low literacy skills. As one might expect, it is also the case that individuals who left full-time education at a later age are much less likely to have low basic skills than men and women who left school at 16 or below. 

 Does the incidence of basic skills vary by age or cohort?

2.8 Bearing in mind that the NCDS cohort were born in 1958 and their basic skills testing was conducted in 1995 aged 37, and the BCS70 cohort were born in 1970 and their basic skills testing was conducted in 1991 aged 21, there is a difficulty in ascertaining whether the differences in the sample proportions with low basic skills in both samples is due to differences in skill patterns across cohorts or for people of different ages conditional on cohort. We simply do not have enough information to separately identify age and cohort patterns here, and in any case the small sample sizes (10% subsamples of both datasets for the skills tests) mean that the proportions may be subject to wide sampling error. With this in mind we decided to allocate  u for the FRS sample as follows (Table 2).

Table 2: Assumed incidence of poor basic skills in FRS data





2.9 These proportions are assumed to be constant across age and cohort groups for the purposes of this analysis. 

(b) Modelling the effect of higher wages on government tax receipts and benefit 	payments

2.10 The analysis presented in the last paragraph shows how the FRS can be used to estimate a relationship between increases in gross wages for the in-work sample resulting from measures to increase basic skills and aggregate wage payments in the economy. However, policymakers are also interested in how the increase in gross wages would affect the government finances. An increase in earnings will affect the Exchequer through two main channels:

1.	Higher paid men and women will tend to pay more income tax and national insurance. Because the tax system has a progressive structure, increases in real earnings will tend to have a disproportionately large positive impact on tax receipts, ceteris paribus. 

2.	Working individuals who earn higher hourly wages (assuming that the number of hours they work per week remains fixed) will tend to receive lower levels of in-work benefits such as Working Families Tax Credit (WFTC), as these benefits are tapered away if weekly earnings are above a certain threshold level (for example, the taper in WFTC is such that benefit payments are reduced by 55p for each additional pound of earned income). For households with a low-paid earner or earners in receipt of other benefits such as Housing Benefit or Council Tax Benefit, the taper rates can be much higher and hence the potential savings to the government from increased wages are even greater. 

2.11 So the government finances can improve on two fronts if earnings increase – through higher tax receipts and lower benefit payments. However, it should be stressed that modelling the exact relationship between the level of earned income, tax paid and benefits received is complex. This is mainly because the progressivity of the tax system and the fact that many benefits are means-tested and are ‘clawed back’ once earned income reaches a certain level mean that the relationship between gross earnings and net income (the ‘budget constraint’) is highly non-linear. Fortunately, in this study we are able to model these relationships fairly accurately for each individual in the FRS using the IFS’s tax and benefit microsimulation model TAXBEN. The TAXBEN model uses the detailed information on hourly wages, benefit receipt and eligibility and other income sources in the FRS to construct budget constraints for individuals in the FRS sample. These can then be multiplied using the grossing factors in FRS to give aggregate estimates of total taxes received and benefits paid by the government in a given tax year. By way of illustration, Table 3 gives estimates of aggregate taxes and benefits for the tax system in place in Autumn 1999.

Table 3: Estimated tax receipts and benefit expenditure, Autumn 1999






2.12 Table 3 illustrates that TAXBEN predicts that the government will receive just under £115 billion in income taxes on individuals (of which the most important components are personal income tax and National Insurance contributions). It will spend just over £31 billion on means-tested benefits (including Income Support, Job Seekers Allowance and Housing Benefit), and around £57.5 billion on non means-tested benefits (of which the most costly is the state pension). 

2.13 TAXBEN’s power as a simulation tool lies in the fact that it can be used to predict how tax and benefit payments would change if the distribution of earnings changes. We exploit this feature to compare tax and benefit payments under three systems:

1.	The existing (autumn 1999) tax and benefit system, running on FRS data for 1996-7 (the most recent year for which a TAXBEN data set is currently available), uprated to April 1999 price levels. This ‘base system’ uses the actual wages observed for working people in the FRS data.
2.	The same tax and benefit system, running on the same FRS data, but this time with wages increased by a factor corresponding to our estimate of the impact of an intervention to boost numeracy skills (see below for more details).
3.	The same tax and benefit system running on FRS data with wages increase to correspond to an intervention to boost literacy skills.

(c) Calculating the increases in wages resulting from basic skills interventions

2.14 The results from analysis of the NCDS and BCS70 in the previous section suggest that possessing basic skills at level 1 or better has the following positive effect on earnings, summarised in Table 4. 

Table 4: Summary of earnings effects from NCDS and BCS70

Survey	Payoff to Level 1 numeracy (%)(standard error in brackets)	Payoff to Level 1 literacy (%)(standard error in brackets)
1958 cohort, age 23	6.2  (2.9)	4.7  (4.0)
1958 cohort, age 33	8.3  (3.5)	2.4  (4.4)
1970 cohort, age 26	10.1  (2.5)	6.2  (3.5)
 
2.15 The results from the NCDS and BCS70 analyses illustrate two dimensions in which the returns to basic skills might vary​[19]​. On one hand, they might vary by cohort, i.e. men and women born in earlier or later years enter the labour market at different times where skills may be valued very differently. The hypothesis that changes in the returns to skill have been at least partially responsible for increased earnings inequality in the UK over the last twenty years attracts widespread empirical support (e.g. Gosling, Machin and Meghir, 1998; Clark and Taylor, 1999). At the same time, returns to skill may vary by age, as younger and older workers may do very different types of job and basic skills may be more or less important for these. Moreover, there may be interactions between the age and cohort effects. Given a sufficient number of accurately estimated data points for the return to numeracy and literacy skills over different ages and cohorts, it would be possible to model variation in returns to basic skills by age and cohort with substantial accuracy. Unfortunately, we have just two different cohort groups to work from, one of which was only observed at one age point and the other at just two age points. Given this paucity of data, the manner in which this study models variation in returns to skill by age and by cohort is, by necessity somewhat simplistic. 

2.16 The age effects for the NCDS sample show no conclusive pattern (the numeracy effect is lower for those aged 23 than for 33 year-olds, whilst for the literacy effect the opposite is the case). We have no clear prior on which way these age effects might be expected to go. Data from the International Adult Literacy Survey (IALS), which covers a wider range of age groups, was used to try to supplement the results from NCDS and BCS70, but no clear age pattern in the returns to basic skills was found in IALS. Given the ambiguity of the evidence it was decided to assume that the effects of basic skills are constant for all ages. The effect for the 1958 cohort was taken as the average of the two measurements at different ages.

2.17 Turning to cohort effects, the estimates from the 1958 and 1970 cohorts were used to estimate a linear relationship between date of birth and basic skills impact. Table 5 below shows the formulae which describe these linear relationships and the levels of return they imply for different cohorts who will be in the labour market in the year 2000, when the basic skills intervention is assumed to take place. As our estimates focus only on people aged 22 to 59 inclusive in this year, the oldest cohort to whom the estimates apply is that born in 1941, and the youngest cohort is that born in 1978. 

Table 5: Basic skill effects on earnings by cohort






*Note: the linear formula implies that for the oldest cohorts, the literacy skills effect will be negative, but this does not seem a sensible assumption to make, so we set the effects to zero for any cohorts where the formula implies a negative return.

2.18 The cohort pattern of basic skills effects shown in Table 5 implies that increases in skill levels will have a greater impact for younger cohorts than for older cohorts. This is consistent with the work on UK male earnings by Gosling et al (1998) who find that increases in skill differentials explain a substantial proportion of the growth in inequality since 1978, and that this increase can be characterised in terms of cohort effects. In terms of the earnings data being fed into TAXBEN for systems 2 and 3 described earlier, this means that younger cohorts will have a greater payoff to basic skills in numeracy and literacy than older cohorts. 

(d) Modelling increases in employment from investment in basic skills

2.19 The employment equations estimated on the NCDS and BCS samples give the increase in the probability of being employed associated with having numeracy or literacy skills at level 1 or greater. The estimates are shown below in Table 6.
 
Table 6: Summary of employment effects from NCDS and BCS70

Survey	Increase in probability of employment associated with Level 1 numeracy (percentage points)(standard error in brackets)	Increase in probability of employment associated with Level 1 numeracy (percentage points)(standard error in brackets)
1958 cohort, age 23	0.0  (3.0)	3.5  (4.1)
1958 cohort, age 33	3.9 (1.9)	2.9 (2.5)
1970 cohort, age 26	0.7 (2.2)	6.1 (3.6)
 
2.20 These results imply that, for example, in the NCDS cohort at age 33, someone with basic numeracy skills is 3.9 percentage points more likely to be in employment than someone without basic numeracy skills. 

2.21 As with the earnings effects, there is considerable variation in the observed employment effects between cohorts and at different ages for the 1958 cohort. Due to the small number of sample points available to estimate the variation in employment returns over age and cohort, once again we were forced to use simple approximations. The age effects were assumed constant for all cohorts. For numeracy skills, the cohort effect was also assumed constant, at 1.5 percentage points ( the average of the three available observations). The literacy cohort effect was assumed to vary as shown below in Table 7:
Table 7: Literacy skill effects on employment by cohort




*Note: the linear formula implies that for the oldest cohorts, the literacy skills effect will be negative, but this does not seem a sensible assumption to make, so we set the effects to zero for any cohorts where the formula implies a negative return.

2.22 Simulating the effect of increases in employment using the FRS data is more difficult than simulating the effect of increases in earnings for men and women already in work because it is necessary to make an assumption about the wages which individuals who are presently unemployed or inactive in the labour market would earn if they moved into work, and the number of hours they would work. In addition, we are not able to identify the individuals in the FRS with low basic skills, so it is not clear precisely which non-workers would benefit from the intervention. The strategy we adopt to address these difficulties is to run the TAXBEN model on all men and women who are not in work in the target age group (22-59) assuming they move into work at the median wage for someone of their age, gender and education group in the sample of people in work in the FRS, working the median number of hours for someone of their gender and education group in the FRS sample. Age-earnings profiles of the wages allocated to non-working men and women will be discussed in more detail later in this report. The median hours of work which are allocated to the non-working men and women in the FRS sample are as shown below in Table 8:
Table 8: Median hours of work imputed to non-working sample for TAXBEN
education group	Men	Women
Left school <=16 years	40	32
Left school 17 or 18 years	40	36
Left school >=19 years	40	36

2.23 In imputing wages and hours of work for men and women who are not working in the FRS data in this manner, it is implicitly assumed that an unemployed or inactive person of a certain age, sex and education group would be able to command a wage equal (on average) to an employed person of a similar type, conditional on having basic skills of level 1 or greater. This assumption rules out the possibility that non-working individuals might be less productive than similar working individuals for reasons other than their lack of basic skills which are not observed in the data (i.e. we assume that there is no self-selection into employment on the basis of unobserved attributes along the lines postulated by Heckman (1974)). This assumption is open to question, but in the context of this study we have decided to retain it as it simplifies the estimation process considerably. If individuals do self-select into employment it will tend to mean that our predictions of the wages which non-working people would earn if in work are biased upwards. This should be borne in mind when analysing the results presented in section X. 

2.24 Running TAXBEN under the assumption that all non-working men and women move into work produces estimates of what the increase in the total wage bill, total employment and total tax paid and benefit received by this subsection of the population would be in this extreme case. To derive the estimated effect of the employment increase, it is necessary to scale down the effects produced by this TAXBEN model run as follows. Denote the total increase in the wage bill (for example) as and the final estimate we are interested in as . The final estimate is given by
,
where is the proportion of the population lacking basic skills, and  is the estimated percentage point impact on employment expressed as a proportion of the total sample (e.g. 1.5 percentage points  = 0.015 for numeracy). Thus the effects of an employment increase are calculated as a proportion of what the impact on the wage bill and the government finances would be if everyone entered work. Given that we are unable to identify the specific individuals with low basic skills in the FRS this is the best that can be done. However, as with the calculation of the earnings effects, separate values of are used for each education group to make the estimation more precise, and in the case of the literacy intervention,  varies by cohort, as shown in Table 7. 

(e) Calculating benefits to basic skills in future periods

2.25 Up to this point we have been dealing with the methodology for calculating what the benefits to a policy measure which increased basic skills would be in the current tax year (assumed to be 2000-01 in this study). However, it is equally important to consider the future benefits of such an intervention. Provided that basic skills do not depreciate or deteriorate following a policy intervention, one would expect the benefits to persist as long as the men and women assisted by the policy stay in the labour market, and until they retire. Calculating the future benefits to investments in basic skills requires the estimation of earnings, employment, tax and benefit effects over a long time horizon. Taking the target group aged 22 to 59 in 2000, someone aged 22 today will not reach 60 until 2038. Thus, effects have to be calculated up to and including the year 2037 (although one would expect the effects to become smaller and smaller the further forward we go, because more and more of the sample reach 60 and so drop out of our target age range). 

2.26 Estimating basic skills effects in future years is more difficult than estimating the effects for the current tax year, simply because the data on the distribution of wages, educational attainment, existing basic skills attainment, the demographic structure of the population, the patterns of labour demand in the economy, and a host of other factors are, by definition, not available yet. Hence it is necessary to make strong assumptions about how the labour market and the population will change over the next four decades in order to extrapolate from current data. This section discusses the methods used and the assumptions one by one. Firstly, the techniques used to estimate wage and employment profiles for men and women in each education group by age and cohort are explained. Secondly we describe how the FRS data are used to provide a simulated future data set for each year which can be used for running the TAXBEN model. Thirdly, we discuss the corrections which are made for changing demographic structures in the population. Finally, the corrections made for differences in the educational attainments of different cohorts are examined.

(f) Estimating wage and employment profiles







Note: graph shows 3-year moving averages

2.28 Despite some fluctuation in the observed median wage levels for the individuals who left school aged 17 and over (caused by small sample sizes within each age group), there is a clear general pattern whereby average wages are higher for individuals with more education, and an upward sloping relationship between age and wages for individuals in their early working years, especially for more educated people. 

2.29 However, the FRS data are a single cross-section, and tell us nothing about how wages might change over time for a person of a given age. Yet this is precisely what is needed for the present analysis: we need to know how wages evolve over working life for men and women of different date-of-birth cohorts. This requires earnings data collected over a long time period on a consistent basis. In order to model age profiles by cohort, we use the UK Family Expenditure Survey (FES), which contains income and expenditure information for annual cross-sections of around 7,000 households per year. Although the FES is a smaller survey than the FRS, it has the advantage for these purposes of containing consistent hourly earnings and education information back to 1978. 





2.31 This specification regresses wages on a cubic polynomial in date-of-birth cohort and a cubic polynomial in age for men and women separately and for each education group separately – so 6 regressions are run. To make the regression more robust to “outliers” with very high or very low wages, the regressions in (1) are run as quantile regressions at the 50th percentile (the median).  Business cycle effects on wages are stripped out by regressing mean wages for each education group and gender on a linear trend, and then taking residuals, which are included in specification (1) as time dummies which are orthogonal to trends. This allows us to abstract from any variations in wages over time caused by cyclical factors and focus on long-run trends in the data. Specification (1) does not contain any interactions between cohort and trend terms; this implies that the shape of the age-log earnings profile is the same for all given cohorts (within each education group), but different cohorts may have very different levels of log wages.

2.32 The regression in specification (1) is run on FES data from 1978-96, and results for this are given in Appendix A. Below we present some sample predicted age-earnings profiles for the highest and lowest education groups for four cohorts (born in 1945, 1955, 1965 and 1975 respectively), by way of illustration. 
Figure 2: predicted age-earnings profiles, men

Figure 3: Predicted age-earnings profiles, women


2.33 The wage profiles shown for men in Figure 2 predict that for younger cohorts there is a higher payoff to staying on at school past 16, and in particular past 18. At age 50, average wages for members of the 1975 cohort who left  full-time education aged 19 or over are around £12 per hour higher (in April 1999 prices) than for the lowest education group. Workers in the lowest education group are paid more at an equivalent age in younger cohorts but the difference is much smaller than for the higher education groups. For the 1945 cohort, the equivalent difference is around £8 per hour. Wages rise much more steeply with age for the higher education groups than for the lowest education group; the most rapid growth occurs before the age of 40.

2.34 For women in Figure 3, wages are once again higher for younger cohorts, and the difference is greater for the groups who stay in full-time education for longer. Again, the wage profiles are much steeper for the highest educated groups although wage growth for the group leaving education aged 17 or 18 is similar to the least educated group between the ages of 30 and 50, after which the middle education group experiences faster wage growth. This is a slightly odd pattern but could be due to low sample sizes of the groups leaving education aged 17 or 18 in the FES data on employed women. Interestingly, highly-educated women seem to have much lower predicted wages than highly educated men, whereas for the least educated men and women, predicted wage profiles are quite similar. 





2.36 Quartic and quintic terms in age are included to improve the model fit. A specification search indicated that age-cohort interactions in alternative specifications were not significant, and so these have been omitted. Once again the regressions are estimated separately for people of different sexes and education groups; hence represents the probability of being in work (an employee or self employed) for individual i of gender g and education group e. Again, orthogonal time dummies are included to control for business cycle effects on labour market participation. Results on running specification (2) on FES data from 1978-96 are shown in Appendix A. Below we present predicted employment rates by age for the 1945, 1955, 1965 and 1975 cohorts. 
Figure 4: Predicted employment rates, men

Figure 5: Predicted employment rates, women

2.37 The predictions in Figure 4 for men show that for the group of men who left school earliest, participation falls from the mid-twenties onwards, with the rate of decline accelerating after age fifty. For men leaving full-time education at later ages the decline up to the age of fifty is less pronounced, but the fall for those aged over fifty is sharper. Older cohorts have a higher average employment rate than younger cohorts; this reflects declining levels of labour market participation for men from the late 1970s onwards. For women in figure 5, the predicted profiles have a different shape. Participation falls for women leaving school at or before age 16 in their early to mid-twenties, presumably coinciding with the average age at which women in this group have children. For more highly educated women the dip in employment rates occurs somewhat later (for women leaving full-time education aged nineteen or later the low point is reached at around 32 years of age). After this, employment rates rise for all education groups to a peak in the mid-to-late forties, before falling off for women in their fifties. More educated women have higher probabilities of employment apart from in the 1975 cohort, where women leaving education at 17 or 18 are more likely to be employed than those leaving education after 18. Average employment rates are slightly higher for younger cohorts, which is the reverse of the prediction for men but again conforms to existing empirical evidence on rates of participation for women, which have been increasing overall since the 1970s (a situation driven largely by increased employment of married women). 

(g) Comparing predicted wages and employment with actual data

2.38 An important test of the profiles for wages and employment estimated using FES data is whether they correspond to the actual observed data for the FRS from 1996-7 used for the modelling of the increase in basic skills on aggregate wages, taxes and benefits. This can be examined by constructing simulated 1996-7 wage and employment rates by age from the predictions made from the FES and comparing them with the actual FRS data. The results of this exercise are shown in Figure 6. Lines with symbols on correspond to the FES predictions of earnings for men or women of a given age in the upper panels. The lines without symbols correspond to the actual median observed wages by age in the FRS. The lower panels show employment rates in the same way.
Figure 6: Comparing actual FRS wages and employment with predictions






(h) Using predicted wages and employment for future years to estimate the payoffs to 	basic skills

2.40 The predicted earnings and employment profiles estimated from the FES data for 1978 to 1996 are extrapolated into the years 2001 to 2037 to enable us to estimate the future impact which basic skills policy interventions might have. The basic approach is to use the men and women of a given age in the 1996-7 FRS as a proxy for men and women of the same age in future years, but to adjust their wage levels and correct for changes in employment levels implied by the predicted earnings and employment profiles discussed in the last section. 

2.41 Taking a policy measure which boosts the level of basic skills in the year 2000, in order to calculate the benefits for the year 2000 + n, the following steps are taken:

(i)wage adjustments for the year 2000 + n
For each gender and each of the three education groups, we compare predicted wages in the year 2000 at each age with the corresponding predicted wages in year 2000+n. This produces an adjustment matrix of multipliers which can be applied to the existing distribution of FRS wages so that its medians by age will equal the medians by age implied by the FES predictions. For an individual of age a, education group g and gender g, the correct multiplier is defined as
,
where  and are the predicted median wages for this group in 2000+n and 2000 respectively.
The wages in the FRS are multiplied through by the relevant adjustment according to each individual’s age, education group and sex. 

(ii)Running TAXBEN
TAXBEN is run in exactly the same way as before to calculate the earnings and employment effects. For the in-work sample, actual hourly wages from the FRS data are adjusted as shown above. To estimate the employment effects on the out-of-work sample, the median wages by sex and education group are allocated as before, but this time they are adjusted using the adjustment matrix. 

(iii)Adjusting the results to reflect changes in predicted employment
For the in-work sample, the magnitude of the grossed up effects of increases in basic skills needs to be adjusted to compensate for the fact that predicted employment rates for men and women of a given age in the year 2000+n will differ from actual employment rates. This correction is produced by an adjustment calculated in a similar way to the earnings adjustments:


where and are the predicted work probabilities in years 2000 and 2000​+n respectively. This correction is in addition to the process of multiplying through by the proportion of each education group with low basic skills () to scale down the effects to the correct level, as well as other corrections which are discussed later on. For the out-of-work sample, we assume that the basic skill interventions increase employment by a certain proportion of the whole sample of men and women of each education group, and that this percentage effect does not vary according to what percentage of the sample is in employment to begin with. Hence the further adjustment by  is not necessary to calculate the effects of changes in employment calculated on the non-working sample. 

2.42 A further point to note is that as we confine our analysis to the group of men and women aged 22 to 59 in 2000, by the year 2000+n, anyone who was aged (60-n) or greater in 2000 will be older than 59, and hence not included in our sample for 2000+n  or subsequent years. This means that the estimated effects for later years are likely to be smaller than for earlier years, other things being equal, simply because more of the group who received the intervention in 2000 will have moved outside our target age range.

(i)Adjusting the results to reflect shifts in demographic structure

2.43 One issue raised by the technique used in this study to predict the future effects of a basic skills policy intervention is that it does not, as outlined so far, take account in differences in demographic structure between cohorts which may change the age distribution of the population in future years. To see why this is important, consider the ‘baby boom’ generation of cohorts born in the 1950s. It is quite possible that, conditional on age and mortality, there are more men and women in these cohorts than in the cohorts born in the 1970s (simply due to differences in birth-rates over the two periods). This implies that if (for example) we impose wages for men aged 40-50 in 2020 on men aged 40-50 in 2000 in the FRS when simulating the TAXBEN run for 2020, it is also necessary to scale down the estimated wage bill and tax and benefit bill effects to compensate for the fact that the cohort of men aged 40-50 in 2020 is likely to be smaller than the cohort of men aged 40-50 in 2000. In order to derive the demographic ‘scaling factors’ necessary to perform this correction it was necessary to look at the age distribution of the population in the 1996-7 FRS and calculate the implied age distribution for the sections of the population aged 22 and over in 2000 for the years 2001 to 2037. This was done by using recent mortality tables from the UK Government Actuarial Division to predict what proportion of the sample aged 22 to 59 in 2000 would survive to future years. For each year 2000+n, the demographic scaling factor for age group a and sex g can be derived as 
,
i.e. the grossed-up sum of the number of people (represented for each individual i by xi) of age a and sex g in the FRS for year 2000+n, multiplied by the probability of survival for people of age a and sex g from 2000 until 2000+n (represented by ), divided by the grossed-up sum of the number of people of the same age and sex in the FRS for year 2000 (which is estimated by imputation forward from 1996-7). All results for future years are multiplied through by these scaling factors.

(j) Adjusting the results to reflect changes in educational attainment by cohort

2.44 Another adjustment performed to the eventual results controls for the fact that the distribution of ages at which men and women left full-time education varies a lot by cohort. Younger cohorts tend to be more highly educated and have a higher proportion of men and women who left school after 16 and after 18 than do the older cohorts. If we assume that in the absence of policy interventions, the proportion of each education group in the analysis with low numeracy and/or literacy skills is constant across cohorts, then we need to control for the fact that when we impute wage, tax and benefit effects for later years on to the men and women in the 1996-7 FRS, in the later years men and women of a given age will tend to have higher school leaving ages on average and this will tend to mean that there are fewer people with low basic skills in the population conditional on age. This can be controlled for by deriving an educational attainment adjustment factor as follows:

, where , FRS 1996-7
i.e., a multiplier derived by dividing the proportion of men or women in education group e for individuals aged a years by the proportion of men or women in group a aged (a+n) years in the 1996-7 FRS. 

2.45 In summary, calculating the full impact of basic skills in a future year (2000+n) requires the estimates of the aggregate wage bill and the wages entering the TAXBEN model to be adjusted by a multiplier according to the predicted increases in wages for men or women of a given age a and education group e in the year (2000+n) relative to 2000. After this, the following adjustments to be made to the ‘raw’ estimates of the increased gross wage bill, employment, and the TAXBEN estimates of increases in government tax receipts and reductions in benefits paid out :
1.	An adjustment multiplier for the increase or decrease in employment rates for men or women of education group a  in the year (2000+n) relative to the year 2000 (for the in-work sample only);
2.	An adjustment multiplier for the overall size of the population group of age a in year (2000+n) relative to its size in 2000;
3.	An adjustment multiplier for the proportion of people of age a in education group e in year (2000+n) relative to 2000;
4.	A multiplier for the proportion of individuals in education group e with low basic skills s (literacy or numeracy skills), assumed constant over time. 

(k) Limitations of the methodology

2.46 Before presenting the actual results, it is important to be clear what factors we have been able to take account of in doing the analysis and what remains uncontrolled for. The methods which we use control for the following factors:
	the fact that only a certain proportion of the population lack basic skills (and that this proportion varies by education group);
	 increases in wages both over the life cycle and for younger cohorts vis-à-vis older cohorts;
	changes in employment propensities over the life cycle and across cohorts;
	changes in the demographic structure of the population caused by different cohorts being different sizes;
	changes in the distribution of school-leaving age (and hence presumably educational attainment) across cohorts. 

2.47 There are several other factors which could affect the returns to a policy which increased basic skills which we are unable to address however. These include: 

	changes in family structure. Gregg, Harkness and Machin (1999) use Family Expenditure Survey data to illustrate that between 1968 and 1996, the mean number of adults in households with children fell from 2.05 to around 1.8, whilst the average numbers of children per family also decreased. As different family types receive different amounts of benefits and may face very different work incentives and childcare arrangements, changes in women’s propensity to have children and in the structure of households with and without children could have a large impact on the net returns to investments in basic skills. Our approach implicitly assumes that the distribution of family structure for men and women of a given age in the future will be identical to the family structure of men and women of that age in 1996-97. This is problematic, but it would require a complex model of household formation decisions to address the issue properly, which is outside the scope of the present study.

	business cycle effects. Our forward projections for wage levels and employment rates assume that there will be no cyclical effects on earnings or work propensity for the period 2000-2037. This is a limitation of the approach; however as the length and the severity of future business cycles is unknown, it is not clear how the approach could be extended. If the effects of booms and slumps average out to zero over a long period, the omission of cyclical effects should not matter unduly. 

	immigration and emigration. The demographic projections which we have derived for the size of the workforce in future years do not take into account any effects of emigration or immigration, which could change the size of each cohort in the target group as well as changing its skills composition.

	the relationship between educational attainment and basic skills. We have assumed that is fixed, i.e. that the proportion of unskilled men and women in each education group is constant. If the proportion of men and women in each cohort with low basic skills is fixed, but the proportion leaving school after 16 is higher for younger cohorts, it is quite possible that is higher in the upper education groups for younger cohorts. This would mean that, holding other things equal, we are underestimating the effect to basic skills interventions for higher education groups in the younger cohorts. However, if staying in full-time education for longer increases the likelihood of having skills at level 1 or better, then the fixed may be more realistic.

	the relationship between poor basic skills and low wages conditional on other observable attributes. Because of the impossibility of identifying people in the FRS with low basic skills at an individual level, we have essentially assumed that the men and women with poor basic skills are distributed randomly amongst the population – in other words, that for a given sex and education group, the average wage for individuals with low basic skills (or alternatively, the wage which a presently unemployed person would receive if in work) is no lower than the overall average for that group. It is quite possible that this is an overly optimistic assumption, particularly if having low basic skills is associated with other personal characteristics unobservable to the econometrician which might cause low wages (e.g. poor motivation). If we have overestimated average wage levels for the low-skilled, this would tend to lead to upward-biased estimates of the wage returns to basic skills investments (because the wage increases from basic skills are proportional to the assumed initial wage). 

	changes in the dispersion of wages over time. As documented in several studies (e.g. Gosling, Machin and Meghir, 1998), the dispersion of earnings has widened considerably since the late 1970s, both within subsamples of the population with comparable levels of skill and across those subsamples. Our estimates for wage growth and our imputations of the wages which non-working people in the FRS sample would get if they entered work use only the median of the wage distribution; they do not take account of changes in dispersion. We did address this issue to some extent by estimating wage profiles by age and cohort for different quantiles of the FES wage distribution (looking at the 25th and 75th percentile as well as the median); our extrapolations from the FES data predicted that there will be some increase in earnings dispersion for the period 2000-2037 (so that the gap between the 25th, 50th and 75th percentiles would widen). We have not taken this into account as it increases the complexity of the derivation of the basic skills impacts considerably. In addition, it should be noted that attempts to discover whether the impact of basic skills on earnings varied according to the quantile of the wage distributions in BCS70 and NCDS were inconclusive because the small sample sizes meant that no statistically significant differences in returns to basic skills across different points in the wage distribution were identified. 

	general equilibrium effects of increasing basic skills levels. If the Moser targets are reached, then we may expect the resulting change in skill mix of prime age adults to affect both the supply and demand for skilled and unskilled workers. These potential general equilibrium effects have not been taken into account.





3.1 The results presented below show the estimated impact of completely eliminating any occurrence of literacy or numeracy skills below level 1 in the economy. Of course, any realistic policy available to the government is unlikely to be able to achieve this, and so the results should be scaled down appropriately according to what proportion of the presently unskilled are assumed to increase their skills to level 1 or better as a result of the policy. In terms of the Moser Report, the recommended targets are for an increase in the proportion of adults with Level 1 literacy or better from 80% to 90%. This means that the results given in Tables 10 to 13 below should be multiplied by one third to achieve the ‘Moser results’. For numeracy, the comparable figures are a status quo of 60%, a target of 70% and a multiplier of one quarter. Toward the end of this results section in Table 14 we present a summary of the aggregate results multiplied in this manner to correspond to the Moser targets. It should also be borne in mind that the Moser report envisages a gradual effect of skills-enhancing policies, reaching the target skills levels by 2010; whereas we have assumed an instant policy effect.

3.2 Tables 11 and 13 summarise the effect on the government finances (i.e. arising through a combination of increased tax receipts and lower benefit payments) of eliminating low basic skills. As well as the aggregate figures, these tables present the gains to the Exchequer per unskilled person in the target group on an economy-wide basis. To give some idea of the numbers of people involved, Table 9 shows grossed-up estimates from the 1996-7 FRS of the number of low-skilled men and women aged 22 to 59 (inclusive) in the economy. The figures are broken down by education group and employment status. 
Table 9: Estimates of number of people by education group, employment status and basic skills: FRS 1996-7
gender	educ. group	employment status	unskilled (numeracy)	unskilled(literacy)	total population

















(a)	The impact of eliminating low basic numeracy skills

3.3 Table 10 gives the impact on the wage bill for the target group and aggregate employment of eliminating the incidence of numeracy skills below Level 1 in 2000. Table 11 gives the effect of eliminating poor numeracy skills on the government finances, expressed both in aggregate and per person with low basic skills in the economy. The results are considered over three different time periods:
a)	the immediate impact in the tax year 2000-01 only.
b)	the impact over the tax years 2000-01 to 2004-5 (expressed as an annual average).
c)	the discounted present value over the full period 2000-2037. This is derived by calculating the impact for each year discounting the results for future years (2000+n) by (1-)n,  where  is an assumed social discount rate. In this study we assume a discount rate of 6%, so that = 0.06
All monetary results are presented in April 1999 prices.

3.4 The results in part (a) of Table 10, which show the impact of improvements in numeracy for the first year only, suggest that ignoring any employment effects and just focusing on the gains to low-skilled men and women already in work, improvements in numeracy would increase the overall wage bill by just over £10 billion, an increase in the total wage bill of around 3.2%​[20]​. Around two-thirds of this increase is due to higher wages for men. For both sexes, it is the lowest education group which gains the most – this is not surprising, since there are higher proportions of unskilled people in the group leaving school at or before 16, as shown previously in Table 1. The next column shows the increase in the wage bill caused by increases in employment. The predicted employment increases themselves are shown in the furthest right-hand column and indicate that the complete elimination of deficiencies in basic skills would increase employment by just over 200,000 people. This is an increase of around 1% in total employment for the target group. The increase is distributed fairly evenly between men and women. Again, the least well-educated group gain most in employment terms. The effect of employment increases on the wage bill at £2.4 billion in total is less than a quarter of the size of the effect of increases in wages for those already in work on the wage bill. Dividing the increase in the wage bill from increased employment by the number of extra employed people yields an estimated gross salary of just under £12,000 per extra employed person, which seems a reasonable estimate.  

3.5 Part (b) of Table 10 gives the payoffs to eliminating poor numeracy expressed as annual averages for the period 2000-04. Broadly speaking these are of comparable magnitude to the figures given in part (a), although slightly lower in most cases (the exception being in the increases in the wage bill for those already in employment, which are slightly higher on average over the five years than for 2000 alone). Two countervailing effects are at work here: on one hand, people aged 56-59 in 2000 will have left the target group by 2004 and hence the number of people whom the aggregate effect is based on will be slightly smaller. But on the other hand, average wages for people of a given age are in most cases slightly higher by 2004 than they were in 2000, so there is scope for larger basic skills effects. The employment results, which only reflect the first of these effects, show that the average employment impact in the period 2000-04 is around 10% lower than the impact for 2000 alone.





Table 10: Effects on wages and employment of eliminating poor basic numeracy
Group	Total gross wage bill,£bn	Increase in wage bill resulting from basic skills intervention £bn	Additionalemploymentgenerated
	no intervention	no employment effect	additional employment effect	












































3.7 Table 11 shows the effects of eliminating basic numeracy on the government finances. The three left hand columns of results show aggregate effects in billions of pounds per year, corresponding to increases in tax receipts and/or reductions in benefit payouts. The three right hand columns express the results in terms of pounds per unskilled person in each gender and education group. It should be noted that these are average effects, and particularly in the case of the present value effects shown in part (c) of the table, it is likely that the impacts for younger members of the target group will be greater than the impacts for older members of the target group, because the younger cohorts stay in the labour market longer to reap the benefits of the basic skills investment; because of this, in turn, the government is likely to gain more in the long run from the same amount invested in a young unskilled person than an older unskilled person.

3.8 Table 9 shows that on our assumptions the unskilled men and women are drawn mainly from the lowest education group and so even though the aggregate impacts for the lower education group are much larger than for the more educated groups, it is none the less possible that the effects per person for the more educated men and women can be greater. A glance at Table 11 shows that this is in fact the case; in 2000, the effects per person of increasing basic numeracy skills are around double for those in the highest education group compared with those in the lowest education group. This is largely due to the higher average hourly wages which the more educated group enjoy. 

3.9 The three columns showing the aggregate impact on the government finances are split into the impact of increases in tax receipts and reductions in benefit payments resulting from increases in wages for those already in work (the left hand column), reductions in net spending on the unemployed and inactive people who enter work as a result of the policy (the middle column), and the sum of these two effects (the right hand column). The results in part (a) of the table show that government net receipts increase by a total of just over £5 billion if poor numeracy is eliminated. Again most of this is due to effects from increased wages for those already in work, although it is interesting that the government receipts effect for those already in work is less than 40% of the wage bill effect in size, whereas the government receipts effect for the previously unemployed is over 50% of the wage bill effect. This implies that men and women who are not working face a higher marginal tax rate on additional earned income than do men and women in work on average, and so an increase in their gross earnings is of more net benefit to the government finances than for the group already in work. This result is mainly caused by clawback of means-tested benefits as gross earnings rise, which can mean that effective marginal tax rates for low earners in receipt of such benefits can be in excess of 70%.​[22]​ To give some idea of the magnitude of the total gains to the Exchequer, a comparison with the results from the TAXBEN model in Table 3 shows that a £5 billion is equivalent to a 4.4% increase in income tax receipts, or a 6% reduction in benefit spending. As a proportion of total public spending for the 1998-99 tax year this is around 1.5%. Another interesting feature of the aggregate effects is that although the effects for women are smaller than for men, they are not as small a proportion of the male effects as they are in the case of the wage bill effects in Table 10. This result implies that women are facing  higher average tax rates than men in general. This result could be driven by single parents, who are mainly female and tend to face higher average tax rates on earned income than childless single people (as shown by Gregg, Johnson and Reed, 1999).





 Table 11: Effects on government finances of eliminating poor basic numeracy
Group	net increase in government receipts from basic skills intervention
	aggregate impact, £bn	per unskilled person, £
	no employment effects	additional employment effects	Total	no employment effects	additional employment effects	Total














































(b)	The impact of eliminating low basic literacy skills 

3.11 Tables 12 and 13 present the estimated effects of eliminating illiteracy below skill Level 1 for the target group. An interesting point to note from Table 12, which gives the wage and employment effects, is that although the increase in the total wage bill caused by improving literacy for low-skilled men and women already in work is much lower than the increase from improving numeracy for the same group, the increase in the wage bill resulting from increased employment, and the total employment effects, are broadly comparable for literacy and numeracy skills. In other words, employment effects are much more important for literacy, vis-à-vis effects for people already employed, than they are for numeracy. For women, we find that the employment effects are more heavily weighted in favour of the lowest education group for the literacy effects than for the numeracy effects. 

3.12 Part (a) shows that the overall increase in the wage bill resulting from the basic skills intervention is around £4 billion, which corresponds to around 1.3% of the total wage bill for the target group. Part (c) indicates that the present discounted value of the increase in the wage bill resulting from improvements in literacy is around 12 to 13 times the value for 2000 alone; this is a comparable order of magnitude to the results given in Table 10 for numeracy. Interestingly, Part (b) shows that the wage bill increases averaged over the next five years are slightly larger than the equivalent increases for tax year 2000-01 in part (a). This indicates that the effects of higher wages for the target group in the latter part of the five year period outweigh the effects of losing the oldest cohorts in the target group from the analysis in these latter years. 

3.13 Table 13 shows that the aggregate impacts on the government finances from eliminating poor basic literacy are only around a third of the size of the aggregate impact from eliminating poor basic numeracy shown in Table 11. However, the literacy impacts from additional employment are much closer to the numeracy impacts. Because there are fewer men and women in the economy with low literacy skills than with low numeracy skills, the additional employment effects per person are much larger for the elimination of illiteracy than they are for the elimination of poor numeracy. Once again, the additional employment effects on government receipts are much larger per unskilled man than they are per unskilled woman, reflecting the fact that on our assumptions there are less unskilled non-working men than unskilled non-working women in the economy. 


Table 12: Effects on wages and employment of eliminating poor basic literacy

Group	Total gross wage bill, £bn	Increase in wage bill resulting from basic skills intervention £bn	Additionalemploymentgenerated
	no intervention	no employment effect	additional employment effect	












































3.14 The effects per person for those already in work are of much more comparable size for men and women. Once again, the effects per person are higher for the more educated groups due to their higher average hourly wages. The highest effect estimated is for non-working men in the middle education group, where a gain to the government of over £3,200 per unskilled person is estimated. For the present value calculation in part (c) this increases to almost £47,000 per unskilled person; the average figure for unskilled non-working people is £9,460 and the total average present value per person is around £4,625. This compares with £4,447 for the numeracy effects in Table 11, so we see that interestingly, the two sets effects are broadly comparable on average in part (c) (as they are for the effects in the 2000-01 tax year in part (a)). However, in the case of literacy skills, the big Exchequer gains centre around improving the literacy skills of those men and women previously not in work, rather than those already in work.

3.15 If we accept the discounting assumptions and the wage and employment growth assumptions behind the present value calculations for the increase in government receipts, they are extremely important as they indicate what the long-run benefit of policies to invest in these basic skills might be. In cost-benefit analysis terms, these results suggest that if a policy designed to raise basic numeracy or literacy skills for unskilled people cost less than around £4,500 per head, it could be expected at least to break even in the long run. Focusing only on the current tax year or the next five years however, the average benefits per person are an order of magnitude lower.
Table 13: Effects on government finances of eliminating poor basic literacy
Group	net increase in government receipts from basic skills intervention
	aggregate impact, £bn	per unskilled person, £
	no employment effects	additional employment effects	Total	no employment effects	additional employment effects	Total














































(c)	Robustness analysis: confidence intervals for the impact of basic skills

3.16 The estimates given in Tables 10 to 13 are point estimates of the basic skills impact effects. In addition to these, we constructed 95% confidence intervals for the upper and lower bound of these effects. In constructing the upper bound, we assumed:

a)	that the wage payoff to having numeracy or literacy skills at Level 1 or greater was 1.96 standard deviations greater than the point estimate derived from the NCDS and BCS70 samples;

b)	that the increase in the probability of being employed resulting from numeracy skills at Level 1 or greater was 1.96 standard deviations greater than the point estimates derived from the NCDS and BCS70 estimates.​[23]​

3.17 Symmetric assumptions were used to construct the lower bounds for the earnings and employment effects. Unfortunately, as neither the average literacy effect from the earnings regressions nor the employment effects from either the numeracy or literacy probits were significant at the 5% level, the lower bound for these effects is zero. Tables 14 and 15 show the upper bounds and (where calculated) the lower bounds for the numeracy and literacy interventions respectively. For the sake of brevity, the bounds are presented for the 2000-01 tax year only (i.e. the estimates corresponding to part (a) of Tables 10-13) and the effects per person are not shown.


Table 14: 95% confidence intervals, numeracy intervention (2000-01 tax year)
Group	Increase in wage bill resulting from basic skills intervention£bn	net increase in government receipts from basic skills intervention, £bn	Additionalemploymentgenerated

















Table 15: 95% confidence intervals, literacy intervention (2000-01 tax year)

Group	Increase in wage bill resulting from basic skills intervention£bn	net increase in government receipts from basic skills intervention, £bn	Additionalemploymentgenerated



















4 Summary of the potential effects of implementing the Moser report

4.1 The results in this section so far have been based on the premise that everyone in the economy would manage to improve his or her literacy and/or numeracy skills to at least Level 1. In fact the recommended targets in the Moser report (DfEE, 1999) are less ambitious than this. The Moser targets are to increase the proportion of the population with Level 1 literacy or better from 80% to 90%, and the proportion of adults with Level 1 numeracy or better from 60% to 70%. Table 16 below transforms the aggregate results to show what the effects would be of reaching the Moser targets with a policy implemented in the year 2000. The effects are presented in four columns: the first two give the impacts for those already in employment and the effects arising from additional employment, as shown in previous tables. The third gives the sum of these two effects whilst the fourth gives the total effect as a percentage increase in that particular outcome for the target group in question. Note that in the case of the government finances we give the total improvement as a percentage both of tax receipts and of total benefit spending respectively.
Table 16. The effects of implementing the Moser targets in the year 2000
Outcome (tax year 2000-01 only)	Effects
	With no employment effect	Additional employment effect	Total	Total effect as percentage increase in outcome for target group*
Numeracy:				
Total wage bill	£5.07 bn	£1.20 bn	£7.27 bn	2.01%
Total employment	N/A	100,300	100,300	0.35%
Net government finances	£1.91 bn	£0.62 bn	£2.54 bn	Tax receipts: 2.21%Benefit spend: 2.86%
Literacy:				
Total wage bill	£0.43 bn	£0.58 bn	£1.00 bn	0.32%
Total employment	N/A	45,200	45,200	0.16%
Net government finances	£0.16 bn	£0.28 bn	£0.44 bn	Tax receipts: 0.38%Benefit spend: 0.49%

*Note: for the net government finances effects in the final column, estimates are presented as a percentage of the total tax receipts or benefit spending for the economy as a whole. This is because the fact that couples are mostly treated as a single unit for assessment by the benefit system means that it is difficult to isolate the target group aged 22 to 59 from the rest of the population.

4.2 The scenario presented in Table 16 (whereby the Moser targets are implemented immediately) is obviously unrealistic: in fact the report recommends aiming for implementation by 2010. Nonetheless the results give a flavour of what the magnitude of the effects of implementing the Moser recommendations might be. They show that implementing the numeracy targets has a much larger effect on the total wage bill and the government finances than implementing the literacy targets. Of course this does not necessarily imply that a policy designed to increase literacy skills would be a worse investment than a numeracy policy, because we do not know the costs of such a policy and so these have not been taken into account in the analysis. Furthermore it should be borne in mind that the effects of the literacy policy on government receipts per unskilled person are broadly similar to the effects of the numeracy policy (as shown in Tables 11 and 13). Nonetheless, Table 16 gives a useful indication of the aggregate effects (for one tax year) that might occur from implementing the Moser recommendations.


(a) Extrapolating effects on output






5.1 This section has attempted to quantify the benefits from policies which increase basic numeracy and literacy skills for adults whose skills currently fall below the Level 1 target standards. It has used data from the UK Family Resources Survey combined with the Institute for Fiscal Studies’ tax and benefit microsimulation model TAXBEN to estimate what the effects on wages, employment, government tax receipts and benefit spending. of increasing skills to Level 1 for presently unskilled individuals would be. The results suggested that implementing the target improvements in numeracy skills recommended by the Moser report would increase aggregate employment by around 100,000. For improvements in literacy skills the figure was around 45,000. Our model predicts that the combination of increased government tax receipts and reduced benefit spending should lead to a gain from improving basic skills of around £400 per person whose skills are increased in the tax year 2000-01. This figure is similar both for literacy and for numeracy skill improvements. Taking the long-run effects of the policy into account, we estimate that the discounted present value of a policy to increase basic skills would be around £4,500 per person for both numeracy and literacy.

5.2 It is important to be aware of the limitations of the methodology we have used here. These results do not in any way represent a full cost-benefit analysis of a basic skills policy because the costs of implementing such a policy have not been addressed. We would need to supplement the present analysis with data from other sources in order to do a full cost-benefit calculation. Our assumptions about the impact of basic skills are based on average effects, and do not take into account the distribution of skill levels for the unskilled in the economy; it is quite possible that some men and women would require only a marginal investment to improve their skills to the required standard, whilst other less fortunate individuals would require a huge investment to improve. Whilst we have attempted to calculate the long run effects of an increase in basic skills by simulating wage and employment profiles for existing cohorts up to 40 years into the future, these extrapolations are of necessity based on current trends and if unforeseen circumstances alter these trends, these predictions could turn out to be wildly inaccurate. Also the estimates have not attempted to control for less easily quantifiable trends such as changes in family structure. There are also issues to do with over what timescale the results should be analysed. We have presented results for the first tax year in which it is assumed the skills intervention takes place (2000-01), an average over the first five years, and a discounted net present value over a 38 year period assuming a social discount rate of 6% p.a.. In reality the choice of what discount rate to use and what time horizon to view the effects over is a difficult one, and is likely to depend on a number of factors which are outside the scope of this study.

5.3 It should also be stressed that relatively crude aggregate exercises such as this, while certainly a useful contribution to the debate on how much the government should spend to improve basic skills, are only as good as the data on which they are based. We were forced to make several compromises in the way in which the basic skills effects used in the analysis were modelled due to the fact that only two samples of wage and employment outcomes were available in the NCDS, and just one in the case of BCS70. Hence the study was unable to identify variation in the basic skills effects by age, and only very crudely by cohort. The effects which were identified were in many cases imprecisely estimated due to the small numbers of people in the NCDS and BCS 70 subsamples who were tested for skills in adulthood, meaning that the confidence intervals which we derive for the literacy and numeracy effects are very wide (particularly for the employment effects). Also, the fact that the Family Resources Survey lacked information on basic skills levels meant that we were not able to attribute the skills effects precisely to members of the FRS sample but were forced to estimate an average effect. Many of these shortcomings could be addressed by a proper evaluation strategy for the introduction of a basic skills policy, which could include the design and collection of a data set specially tailored to the needs of researchers and evaluators. This would be doubly useful if existing large scale microeconomic datasets were amended to incorporate extra questions on basic skills which would enable researchers to link in evidence from an evaluation with evidence based on wider samples to estimate aggregate macroeconomic effects in the way we have done with TAXBEN running on the FRS data. A good example of this kind of strategy in practice is the special questions on participation in the New Deal(s) which were incorporated into the Labour Force Survey, making it easier to link the results of that data source in with the New Deal Evaluation Database.
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^1	  In the report  Returns to Academic, Vocational and Basic Skills in Britain, Dearden, L. McIntosh, S Myck, M. and Vignoles, A., Department for Education and Employment , 2000, a 6/7% return to earnings is reported for a rise in numeracy to level 1, based on the  NCDS data set. The reason for the small discrepancy from the 8% cited above and any other discrepancies is that the control variables used in the statistical modelling for the two reports were slightly different. However, the results are very close and the differences of no statistical significance.
^2	  Ekinsmyth, C. and Bynner, J. (1994) The Basic Skills of Young Adults, London: Basic Skills Agency; Bynner, J. and Parsons, S. (1997) It Doesn’t Get Any Better: The Impact of poor Basic Skills on the lives of 37 year-olds..
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^5	  Designed by the National Foundation for Educational Research
^6	  Designed by Cambridge Training and Development Ltd..
^7	  full details of the attitude measurement are supplied in Wiggins and Bynner in Ferri (1993) op cit 
^8	  Bynner and Parsons (1997) op cit 
^9	  Level 1 relates to standards set by the Basic Skills Agency.
^10	  These data were provided by the Centre for Longitudinal Studies at the Institute of Education, University of London. The survey was conducted by MORI.
^11	  The literacy test assesses reading rather than writing. Since a higher proportion of the population has problems with writing than with reading, these tests will understate any literacy problem in the UK (Parsons and Bynner (1998)).
^12	  A 10% sub-sample only were interviewed at this point.
^13	  We include a dummy variable indicating whether the respondent is female in our models and also allow the return to education to vary by gender.
^14	  The effect of literacy and numeracy on age 23 earnings is also shown in Table 7.
^15	  The coefficient is insignificantly different from zero in the NCDS equation.
^16	  Even wage equations which model the impact of literacy and numeracy skills on the earnings of the NCDS cohort, at the earlier age of 23, shows quite similar results (Table 3).
^17	  The problem of large standard errors is linked to the relatively small sample sizes that we are faced with in these data.
^18	  It may not always be the case that the government pays less in benefit to those who move into employment however. For example, in-work benefits such as the Working Families Tax Credit give a subsidy to the income of families on low incomes where one or both partners work sixteen hours are more per week, and this complicates the relationship between gross earnings, taxes and benefits considerably. See Dilnot and McCrae (1999) for a fuller discussion. 
^19	  There may be many other dimensions of variation; for example the returns to skill might vary by gender, by occupation or according to educational qualifications. Limitations of the data mean that for this paper, the only heterogeneity in returns to basic skills we can examine is in age and cohort.
^20	  Note that the total share of national income going to wages for the economy will be somewhat greater than this, as this is only an estimate of total wages for the target group aged 22 to 59, and there are other employees who are younger and older than this. National Accounts data for 1998-99 showed that…
^21	  Note that there are no employment results presented in the final column of part (c), because it is not clear how the ‘discounted present value of employment’ should be interpreted.
^22	  This is well documented by Gregg, Johnson and Reed (1999), for example. 
^23	  Because there were three sets of point estimates (two from the NCDS and one from BCS70), the standard errors from the three earnings regressions shown in Table 4 were averaged to give a composite standard error for predicting the confidence intervals. Similarly, the standard errors from the three employment equations shown in Table 6 were also averaged.
